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THE  LEADING  EDGE  IN  PRINTERS 

ONE  GREAT  LINE.  ONE  GREAT  WARRANTY  | 

Finally,  there's  one  full  family  of  printers  that  covers  every  business  or  word  processing  application- 
all  fromC.  Itoh.  a  company  known  for  packing  more  product  into  less  price,  and  all  distributed 
exclusively  by  Leading  Edge,  a  company  known  for  searching  out  and  providing  that  very  thing. 
Which  means  that  one  call  to  one  source  can  get  you  any  printer,  any  time  you  need  it,  for  any  purpose. 
All  backed  by  a  full  years'  warranty  from  Leading  Edge.  (Try  that  on  any  other  line  of  printers.) 

THE  PRO'S. 

The  Prowriters:  business  printers— and  more.  The  "more"  is  a  dot-matrix  process  with  more  dots.  It  gives  you  denser, 
correspondence  quality  copy  las  opposed  to  business  quality  copy,  which  looks  like  a  bad  job  of  spray-painting). 
Prowriter :  120  cps.  80  columns  dot  matrix  compressable  to  136, 10"  carriage.  Parallel  or  serial  interface. 
Prowriter  2:  Same  as  Prowriter,  except  15"  carriage  allows  full  136  columns  in  normal  print  mode. 

Parallel  or  serial  interface.  ! 
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THESTAR. 

The  Starwriter  F-10.  In  short  lor  more  precisely,  in  a  sleek  6"  high,  30-pound  unit),  it  gives  you  more 

of  just  about  everything-except  bulk  and  noise-than  any  other  printer  in  its  price  range.  It's  a  40  cps  letter-quality 

daisy -wheel  with  a  bunch  of  built-in  functions  to  simplify  and  speed  up  word  processing 

It  plugs  into  almost  any  micro  on  the  market,  seria  or  parallel. 
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THE  MASTER. 

The  Printmaster  F-10.  Does  aU  the  same  good  stuff  as  the  Starwriter  except,  at  55  cps.  the  Master  does  it  fester. 
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Distnbuted  Exclusively  bv  Leading  Edge  Products.  Inc..  225  Twnpike  Street  Canton  Massachusetts  02021 
Call:  toll-free  l-800-343'6833;  or  m  Massachusetts  call  collect  1617)  828-8150.  Telex  951-624. 


rr  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON, 


Everyone  expected  it  woutd  tiappen 

sooner  or  later. ,  .with  .'.    ;  :Pt.)  Pi  us  " 
it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  selling  computer  line.  WordPro 
PLUS,  wtien  combined  witti  ttie  new  80 
column  CBfvl  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  ottier  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  a  RegisJered  Trademark  of  Professional  Software.  Inc.  WordPro  was  written  by  Sieve  Punter. 
All  specincattons  subject  to  ctiar>ge  without  rvjtice. 


New,  low  cost  computer  tectinology  is 
now  available  at  a  fraction  of  wtial  you 
would  expect  to  pay.  This  tectinology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBfvl  8032 
Computer. 

WordPro  PLUS  turns  this  new  CBfvl 
8032  Computer  into  a  sophisticaied, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS,  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
invest  in  WordPro  PLUS. . . 
Caii  us  today  tor  the  name  of  the 
WordPro  PLUS  dealer  nearest  you. 


Professional  Software  Inc. 

51  Fremont  Street 
Needham,  MA02194 
(617)444-5224 
TELEX:  95 1579  . 


Ifitfodttcing  Snooper  Troops 

detective  series. 

Educational  games  tliat  turn  ordinary 

liomes  into  Sherlock  homes. 


Where  can  you  find  educational 
games  that  your  Kids  will  really  enjoy 
playing? 

Elementary  my  dear  Watson.  From 
Spinnaker 

Our  5nooper  Troops  detective  games 
are  fun,  exciting  and  challenging.  And 
best  of  all,  they  have  real  educational 
value.  5o  while  your  kids  are  having 
fun,  they're  learning. 

As  a  Snooper  Trooper,  your  child 
will  have  a  great  time  solving  the 
mysteries.  But  it  will  take  some 
daring  detective  work.  They'll 
have  to  question  suspects,  talk  to 
mysterious  agents,  and  even  search 
dark  houses  to  uncover  clues. 

The  Snooper  Troops  programs  are 
compatible  with 


Apple,®  IBM®  and'" 

Atari®  computers  and 

provide  your  kids  with  everything  they 

need:  a  SnoopMobiie,  a  wrist  radio,  a 

Snoophet  computer  a  camera  for  taking 

Snoopshots  and  even  a  notebook  for 

keeping  track  of  information. 

Snooper  Troops  detective  games  help 
your  children  learn  to  take  notes,  draw 
maps,  organize  and  classify  information 
and  they  help  develop  vocabulary  and 
reasoning  skills.  All  while  your  kids  are 
having  a  good  time. 

So  if  you  want  to  find  educational 
games  that  are  really  fun,  here's 
a  clue;  Snooper  Troops  games  are 
available  at  your  local  software 
store,  or  by  writing  to:  Spinnaker 
Software,  215  First  Street,  Cam- 
bridge, MA  02142. 


©  Spinnaker  Software  Corp,  198E 


Spififiakeils  early  learning 
games  will  help  make  your  children 
as  smart  as  yon  teU  everyone  they  are. 


Your  kid5  are  pretty  smart 
After  ali,  they're  your  kids. 

5pinnaker  can  help  make  them  even 
smarter.  With  a  line  of  educational  software 
that  kids  love  to  play 

Spinnaker  games  make  the  computer 
screen  come  to  life  with  full  color  graphics 
and  sound.  And  they're  fun.  Lots  of  fun.  But 
they  also  have  real  educational  value. 

Some  of  our  games  help  exercise  your 
child's  creativity.  Others  improve  memory 
and  concentration.  While  others  help  to 
Improve  your  child's  writing,  vocabulary, 
and  spelling  skills. 

And  every  Spinnaker  game  provides 
familiarity  with  the  computer  and  helps  your 
children  feel  fhendly  with  the  computer 
Even  if  they've  never  used  a  comput- 
er before. 

And  Spinnaker  games  are  compati- 
ble with  the  most  popular  computers: 
Apple,®  Atari®  and  IBM® 

Our  newest  game,  KinderComp™ 
(Ages  3-8)  is  a  collection  of  learn- 
ing exercises  presented  in  a  fun 
and  exciting  manner. 


m      Rhymes  and  Riddles'" 
■^  (Ages  4-9)  is  a  letter  guess- 
ing game  featuring  kids' 
favorite  riddles,  famous  say- 
ings and  nursery  rhymes. 
Story  Machine'"  (Ages 
5-9)  lets  children  write  their 
own  stories  and  see  them 
come  to  life  on  the  screen. 
And  PACEMAKER'"  lets  your 
children  create  their  own  funny 
faces  and  make  them  wink,  smile, 
wiggle  ears  (not  your  kids'  ears, 
the  ears  on  the  screen),  etc. 
And  we're  intro- 
ducing new  games 
all  the  time. 

So  look  for  Spinnaker 
games  at  your  local 
software  retailer;  or  by 
writing  to:  Spinnaker 
Software,  215  First  St, 
Cambridge,  MA  02 142. 
And  show  your  kids 
how  smart  their  par- 
ents really  are. 
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We  make  learning  tun. 

Aofrfe.  iBi^  and  h\2s\  are  fegisiered  nao^maths  or  Apple  Cwnputer.  Inc.  International  Business  Machines  Corp  and  Atwi.  Inc .  reapecuweiv 
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Data  20,  the  company  that  took  the  VIC-20*  to  the 
max,  has  now  expanded  their  line  of  peripherals  to 
include  both  the  VIC-20  and  the  new  Commodore 
64*.  Peripherals  that  will  give  you  more  power,  more 
sophisticated  capabilities  and  all  are  still  easy  to  buy, 

easy  ;o  install,  and  easy  to  u  se.  Just  look 

VIDEO  PAK— Our  VIC-20  original.  Pick  our  PAK 
to  give  you  a  computer  that  outperforms  systems 
costing  twice  as  much.  Plug  our  cartridge  into  your 
expansion  port,  and  your  display  instantly  goes  to  the 

industry-standard 
24  lines,  with  a 
choice  of  40  or  80 
characters  in  the 
full  Commodore 
character  set.  You 
also  increase  mem- 
ory to  20K  or  70K 
to  handle  more 
sophisticated 
functions— including 
most  8032  software.  Our 
package  includes  a  terminal 
emulator  and  a  screen  print 
feature.  It's  a  must  for  word 
processing— 
and  your 
key  to  increased 
performance  on 
everj'thing  from  games  to 
spread  sheets.  Suggested  retail 
is  just  $299.95  including  16K— 
or  $399.95  for  64K 

New  VIDEO  PAK  80  for 
Commodore  64.  Use  the 
indu!5try-standard  80-column 
format  on  your  CBM.  Software 
conti'ol  switches  from  40  to  80 
characters  in  black  and  white— 
and  back  to  40  characters  in 
color.  VIDEO  PAK  80  also 


lets  you  take  advantage  of  the  ter- 
minal emulator  mode  and  screen  print 
feature  through  software  we  include.  And 
it's  great  with  word  processing— see  our  new 
WORD  MASTER,  Suggested  retail:  $179.95 
New  Z-80  VIDEO  PAK  brings  CP/M*  com- 
patibility to  your  64.  This  exciting  package  gives 
you  all  the  VIDEO  PAK  80  features  described  above. 
Equally  important,  our 
buUt-in  microprocessor 
and  software  give  you 
CP/M  compatibility  for 
any  programs  formatted 
for  the  Commodore  1541* 
Disk  Drive.  The 
possibilities  are 
truly  awesome! 
Suggested  retail: 
$299.95 
New  VIDEO 
CABLE  completes 
the  installation. 
Here's  the  easy  way 
to  connect  the  moni- 
tor on  your  VIC-20 
or  CBM  64  system  to  our  VIDEO 
PAK.  A  must  for  80  column  use!  Sug- 
gested retail:  S12.95 

New  WORD  MASTER— most  cost- 
effective  word  processing  system  going.  Use 


I 


WORD  MASTER  with 
our  VIDEO  PAKS  to  give  your 
VIC-20or  Commodore  64  features 
found  only  in  the  most  expensive  sys- 
tems. These  include  a  full-function 
status  display,  up  and  down  scrolling, 
and  advanced  on-the-screen  editing  fea- 
tures. AU  this  and  more  for  an  exception- 
ally low  price.  Suggested  retaU;  $89.95 

SERIAL  PRINTER  INTERFACE  is 
simple,  yet  sophisticated.  Flexibility, 
continuous  visual  monitoring  of  data  transfer 
functions,  and  easy  installation  make  this  a 
smart  buy  for  your  VIC-20  or  Commodore  64. 
A  glance  at  the  status  Ughts  teUs  if  the 
printer  is  hooked  up,  if  the  data  buffer  is  full, 
and  if  data  is  being  transmitted.  Easily  confi- 
gured DIP  switches  match  your  computer  to  most 
popular  printers.  Our  interface  comes  with  cable  and 
connector,  needs  no  assembly,  and  virtually  trouble- 
shoots  its  own  installation. 
Suggested  retail:  $69.95 
EXPANSION  CHASSIS 
lets  you  use  4  cartridges  at 
once.  Run  a  series  of  compati- 
ble memory,  software  or 
game  cartridges  of  any 
make  on  your  VIC-20.  Just 
pop  in  any  cartridge  with 
the  standard  22-pin  edge 


connector.  And  don't  worry  about  your  computer's 
power  supply— we  protect  it  with  a  built-in  SOOma 
fuse.  Suggested  retail:  $49.95 
New  MICRO  EXPANSION  CHASSIS  for 
VIC-20.  Team  this  with  our  video  expansion  products 
and  software  cartridges.  It's  a  neat  two-slot  board 
with  one  22-pin  edge  connector  in 
the  normal  vertical  configura-      .^~-'-^i,. 
tion  and  another  at  a  right 
angle.  This  design  keeps 
the  VIDEO  PAK  in  its 
normal  position  and  gives 
a  clean, 
functional 
layout  for  your  hard- 
ware. Suggested  retail:  $34.95 
MEMORY  CARTRIDGE 
boosts  VIC-20  brainpower  to 
20K.  Here's  an  ideal  first  add- 
on. And  when  we  give  you 
more  memory,  you  can  forget 
about  headaches.  Our  cartridge 
is  housed  in  a  rugged  plastic  case 
and  features  the  finest  quahty  components  for 
rehabilLty.  Suggested  retail:  S99.95 
Check  out  our  AWESOME  peripherals.  Ask  your 
computer  dealer  for  a  first-hand  look  at  our  extensive 
capabihties,  high  quality,  and  very  reasonable  prices. 
Or  send  $3.50  for  a  copy  of  our  current  catalog  of 
Commodore  compatibles.  DATA  20  CORPORATION, 
23011  Moulton  Parkway,  Suite  BIO,  Laguna  Hills, 
CA  92653 

Commodore  64,  Commodorel54i,  and  VIC-20  are  registered  trademarks  of 

Commodore  Electronics.  Ltd. 

CP/M  is  a  registered  trademark  of  Digital  Research,  Inc. 

C  O  a  PO  R  A  T I  O  N 

Price/Performance  Peripherals 
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arner  Communications 
stock  has  been  taking  it 
on  the  chin  during  recent  weeks 
on  Wall  Street.  The  problems 
started  when  Atari  apparently 
fessed  up  to  substantially  slower 
sales  of  home  video  game  car- 
tridges than  expected-  This  an- 
nouncement promptly  caused 
Warner  (Atari's  parent  company) 
to  plunge  to  a  new  twelve  month 
low.  Not  only  did  the  announce- 
ment of  diminishing  video  car- 
tridge sales  clobber  Warner 
stockholders,  but  tremors  were 
promptly  dispatched  into  the 
stock  of  Mattel  and  Commodore, 
among  others. 

We'd  like  to  suggest  the 
panic  was  cathartic  in  nature, 
inasmuch  as  anyone  should  have 
foreseen  a  diminishing  share  of 
the  video  game  business  in  the 
Atari  corner,  given  that  their 
competition  in  the  market  has 
increased  from  just  a  couple  of 
companies  a  couple  of  years  ago 
to  several  dozen  at  present. 
Perhaps  the  real  problem  was 
that  Atari  itself  didn't  appear  to 
take  the  competitive  horizon 
into  account  in  their  own  fore- 
casts, and  the  rug  was  pulled 
out  from  under  the  stock  with 
Warner's  sudden  announcement. 

No  one  ever  quite  seemed 
to  say  that  the  video  games 
weren't  selling.  From  the  com- 
mentary we  read,  it  appeared 
they  were  simply  saying  that 
Atari  was  selling  fewer  video 
game  cartridges.  Part  of  this 
decline  must  be  attributed  to 
increased  competition  from  the 
personal  computer  market. 
When  you  can  buy  a  relatively 
sophisticated  home  computer 
with  full  color  graphics 
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capabilities  for  anywhere  from 
$170  to  $225,  it  again  seems 
reasonable  to  foresee  a  bit  of 
encroachment  taking  place. 
From  all  points,  we're  hearing 
that  the  Atari  400,  the  VIC-20, 
and  the  T1-99/4A  are  doing  quite 
well,  thank  you. 

So,  in  one  sense.  Atari's 
doing  a  good  job  of  competing 
with  itself,  albeit  in  a  morass  of 
tight  competition  with  the  other 
personal  computer  vendors. 

Now  that  we've  raised  the 
spectre  of  competition  with  self, 
we'd  like  to  take  a  look  at  the 
new  Atari  1200XL.  An  impres- 
sive name,  but  we're  hard 
pressed  to  figure  out  what  Atari 
is  up  to.  The  XL  is  destined  to  be 
formally  introduced  at  the  Janu- 
ary Consumer  Electronics  Show 
in  Las  Vegas  with  a  planned 
price  point  of  less  than  $1000. 
One  of  the  better  attributes  of 
the  new  unit,  according  to  initial 
press  releases,  seems  to  be  that 
it's  a  "breakthrough  in  attractive 
styhng."  Would  you  like  me  to 
repeat  that  for  those  of  you 
clamoring  for  enhancements? 

We're  concerned  about  the  em- 
peror's new  clothes  because  the 
actual  features  of  the  XL  seem 
off  base  when  compared  to  the 
competition.  For  example,  the 
Atari  800.  Here's  a  quick  com- 
parison, gleaned  from  the  Atari 
announcement  on  the  1200XL: 

Atari  800     Atari  1200XL 


Memory                  48K 
User  Programmable 

Function  Keys      No 
Cartridge  Slots         2 
Colors                     256 

64K 

4 

1 
256 

Voices                       4 

4 

Controller  Ports        4 

2 

Price                  Less  than 

$700 

Less  than 
$1000 

hands-on  review  of  the  1200XL 
in  our  March  issue.  We're  hope- 
ful that  additional  capiabilities 
and  features  will  turn  up.  Right 
now,  we're  concerned  that  the 
1200  has  been  introduced  to  fill  a 
nonexistent  hole  in  Atari's  pro- 
duct line.  Unless  Atari  plans  a 
set  of  price  decreases  for  the 
family  of  products  (e.g.,  the  400 
at  less  than  $200,  the  800  at  less 
than  $500,  and  the  1200XL  at 
less  than  $800  or  so),  we  fail  to 
see  the  significance  of  the  new 
introduction,  or  its  competitive 
niche  in  the  marketplace. 

Random  Bits...  Tlie Com- 
rttodorc"'  Gazette  (for  the  VlC-20 
and  Commodore  64)  will  pre- 
miere as  a  monthly  with  a  May 
issue.  For  full  details  see  page 
245.  As  we  noted  last  issue.  The 
Commodore  Gazette  will  not  alter 
the  current  scope  of  COMPUTE! 
for  VIC  and  64  readers...  we  see 
the  new  magazine  as  a  product 
geared  even  more  to  beginners 
than  COMPUTE!. 

We're  moving.  By  the  time 
this  issue  reaches  you,  we'll  be 
in  larger  facilities.  The  growth  of 
COMPUTE!  and  COMPUTE!  Books 
has  necessitated  our  expansion 
into  new  quarters.  Our  post  of- 
fice box  remains  the  same,  but 
our  new  street  address  is:  505 
Edwardia  Drive,  Greensboro, 
NC  27407. 

A  Call  For  Articles:  We're 
still  looking  for  beginning  and 
intermediate  level  applications 
and  tutorials  for  Tl,  Atari,  VIC- 
20,  Commmodore  64,  etc. 


Tom  Halfhill  will  have  a 


AN  INFORMATION  MANAGEMENT  SYSTEM 
FOR  YOUR  COMMODORE  COMPUTER 


InfoPro  is  a  menu  driven  and  interactive  "Information  managemenl" 
system  for  the  Commodore  8032  computer.  InfoPro  uses  "friendly" 
screen  prompts  that  "guide"  you  from  function  to  function.  This 
makes  InfoPro  unusually  easy  to  learn  and  just  as  easy  to  operate. 

For  Mailing  List  applications  InfoPro  can  print  up  to  8  labels  across 
and  even  has  a  built  in  "structure"  with  fields  already  pre-se!.  This 
structure  can  easily  be  changed  to  fit  many  other  types  of  office  jobs. 

Another  extremely  powerful  feature  of  In/oPro  is  Super  Scan.  The 
Super  Scan  feature  acts  like  an  "electronic  filing  cabinet"  and  pro- 
vides the  user  with  almost  instantaneous  access  to  the  data  stored 
in  a  file.  The  powerful  Report  Generator  allows  you  to  "select"  infor- 
mation for  printing  based  on  up  to  5  different  parameters  or  criteria 
and  to  perform  various  math  functions. 

Another  powerful  and  indispensable  feature  is  InfoPro's  ability  to 
interact  with  the  WordPro  family  of  word  processing  programs.  This 
provides  the  user  with  a  "link"  from  the  area  of  data  information 


WordPro     and  InfoPro     are  registered  trademarks  of  Professional  Software 


management  to  the  area  of  word  processing,  allowing  the  user  to 
manipulate,  sort,  and  select  data  by  certain  criteria,  which  can  then 
be  inserted  into  "personalized"  letters,  documents,  overdue  notices, 
etc.  InfoPro  will  aSso  allow  you  to  ADD,  DELETE  or  CHANGE  your 
information  "fields"  any  time  you  wish.  This  means  that  as  your 
business  changes,    InfoPro   has  the  flexibility  to  change  with  it. 

As  with  all  Professional  Software  products,  InfoPro  comes  complete 
with  a  professionally  written  and  fully-tested  user  oriented  manual. 
InfoPro  also  includes  a  program  ROM,  and  InfoPro  System  Diskette. 


Start  managing  your  information  today. 

Call  us  today  for  the  name  of  the  Professional  Software  dealer  nearest 
you. 

Professional  Software  Inc. 

51  Fremont  Street 
Needham,  MA  02194 
Tel:  (617)  444-5224 
Telex:  951579 
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The  Qrcode-warp  is  open! 


Tubewoy!  It's  an  insidious  invasion  roure 
created  by  beings  from  o  porollel  universe— o 
srronge,  geometric  universe.  You're  tropped 
on  the  rim  as  rheir  fleet  sworms  our  of  the  warp 
^  on  a  voyage  of  con- 

quest. The  battle  is  yours 
alone— ond  it's  for  from 
easy  becouse  normol 
strategy  doesn't  worls! 
. . .  you  hove  to  fight  by 
their  strange,  geometric 
rules! 

Here's  the  fastest,  most 
foscinoting  of  the  new 
style  space  gomes.  So 
involving  and  exciting  it's 
destined  to  become  on 
all-star,  all-time  hit.  Be 
one  of  the  first  to  take  on 
■  the  challenge  of  the 
lighrfost  Tubewoy! 

$34.95  for/he  Apple  II* 
At  your  computer  store  . 


Apple  II  Is  a  trademark  ol  Apple  Cbmpular.  Inc 


VISA  MASTERBARD  a.ccepled.  $2,00  shippirHi 
handling  charge.  {Caiilornia  residents  adt) 

G'.'ia  saJeslax.) 


Udatamost 

9748  Cojiycrofl  Av«  .  Chatsworth.  CA913H 
(213)709-1202 

woLFe 


ASK  THE  READERS 


The  Editors  and  Readers  of  COMPUTE! 


Using  VIC's  Function  Keys 

Is  it  possible  to  use  the  special  function  keys  on 
the  Commodore  VIC-20  while  not  under  the  con- 
trol of  a  program?  1  have  tried  many  ways  and 
have  not  come  up  with  a  solution  yet. 

Brian  A.  Cohen 

See  "Programming  VlC's  Function  Keys"  in 
COMPUTE!,  November  1982,  #30,  pp.  196-198. 


Commodore  64  Add-ons 

Could  you  tell  me  if  the  following  are  available, 
forthcoming,  or  possible  for  the  Commodore  64, 
and,  if  so,  how  (and  from  whom)  I  may  obtain 
them? 

1.  80-coIumn  display  monitor 

2.  external  RAM  expansion 

3.  languages:  Logo,  FORTRAN,  FORTH, 
COBOL,  APL,  or  a  language  text  editor 

4.  indexed  sequential  disk  files 

5.  random  access  files 

6.  132-column  dot-matrix  printer 

Carleton  B.  Bass 

To  answer  your  questions  in  order: 

1.  Commodore  has  no  plans  to  provide  hardware 
for  an  80-column  display.  However,  a  number  of  other 
vendors  already  make  peripherals  which  produce  40-  or 
80-column  displays  for  the  VIC-20  (look  for  their  ads  in 
this  issue),  so  it  seems  quite  likely  that  such  products 
will  soon  become  available  for  the  64.  One  reason  Com- 
modore has  for  not  developing  an  80-column  display  is 
that  40  columns  is  about  the  maximum  resolution  capa- 
bility of  the  average  home  TV  set.  Anything  greater 
than  that  requires  a  separate  video  monitor. 

2.  The  64K  of  memory  built  into  the  computer 
represents  the  maximum  amount  the  Commodore  64's 
microprocessor  can  address.  Thus,  any  external  RAM 
would  have  to  be  "bank  switched,"  and  Commodore  has 
no  plans  to  provide  such  an  expansion. 

3.  Versions  of  Logo  and  PILOT  for  the  64  are  under 
development,  and  FORTH  is  almost  certain  to  become 
available  from  an  outside  vendor.  The  optional  Z-80 
microprocessor  add-on  card  will  provide  CPIM  capabil- 
ity, and  thus  access  to  versions  of  FORTRAN,  COBOL, 
and  other  languages.  Each  language  has  its  own  text 
editor,  but  there  are  no  plans  to  provide  a  text  editor 
separate  from  a  language. 

4.  &  5.  The  standard  VIC-1541  disk  drive  for  the 
64  provides  the  capability  for  both  sequential  and  random 
access  files. 

12    COMPUni    Feb(uarv.WB3 


6.  A  planned  serial-to-IEEE  interface  will  make  it 
possible  to  use  the  Commodore  8023  132-column  dot- 
matrix  printer  with  the  64. 


Pausing  Atari  Printer 

Why  does  the  Atari  825  printer  stop  for  an  ex- 
tended period  of  time  every  once  in  a  while?  Is  it 
from  overheating? 

Marshall  Lake 

Sometimes,  the  printer  will  "time  out"  and  will  halt  for 
several  seconds.  This  is  due  to  a  bug  in  the  lOK  ROM 
operating  systems,  not  the  printer.  This  bug,  and  several 
others,  has  been  fixed  in  the  new  Revision  B  operating 
system. 

Contact  your  local  authorized  Atari  service  center 
for  information  on  making  a  minor  repair  to  solve  this 
problem. 


A  Bevy  Of  New  Commodore  Drives 

I  own  a  VIC-20. 1  am  also  contemplating  a  purchase 
of  a  Commodore-64.  As  of  this  date  I  have  not 
purchased  a  disk  drive  for  my  machine  primarily 
for  two  reasons.  The  most  important  of  these 
reasons  is  that  I  haven't  seen  the  VIC-1540  disk 
drive  subjected  to  any  critical  evaluation  in  the 
pages  of  COMPUTE!  magazine.  I  am  sure  that  many 
of  your  readers  would  be  as  interested  in  this  in- 
formation as  I  am.  Although  one  might  argue  that 
this  information  could  be  obtained  from  the  manu- 
facturer, I  would  feel  much  more  confident  of  the 
objectivity  of  the  information  and  evaluation  if  it 
came  from  one  of  your  expert  writers  (perhaps 
Jim  Butterfield?). 

Todd  Oldham 
Jim  replies: 
Briefly,  there's  a  whole  flock  of  new  Commodore  disks. 

The  2031  is  a  single  disk  unit  suitable  for  use  with 
PETJCBM;  it  uses  an  IEEE  interface.  The  1540  is  a 
single  disk  unit  suitable  for  the  VIC;  it  uses  a  serial  bus 
interface.  The  1541  is  a  single  disk  unit  suitable  for 
either  VIC  or  Commodore  64;  again,  it  uses  a  serial  bus 
interface. 

All  three  disks  are  completely  compatible  with  the 
4040  dual  disk  in  terms  of  format  and  transferability  of 
programs  and  files.  The  1540  and  1541  documentation 
hints  that  relative  files  cannot  be  used:  in  fact,  they  can; 
you'll  need  to  do  a  little  more  programming  on  your 
VIC  or  64  to  get  there,  but  the  disk  has  all  the  features 
built  in . 
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Ifs  the  same  old 
/^ple  IL 


For  years,  people  have  been 
trying  to  build  a  better  Apple'  II. 

It  finally  happened. 

Meet  the  Apple  He,  an 
impressive  new  version  of  a 
most  impressive  machine. 

The  "e"  means  enhanced. 
Which  means  a  bundle  of  new 
features: 

A  standard  memory  of  64K 
(versus  48K)  that's  easily 


expandable.  So  you  can  aeate 
fatter  files  and  crunch  larger 
numbers  of  numbers. 

A  new,  improved  keyboard, 
with  a  complete  set  of  ASCII 
standard  characters.  Plus  full 
cursor  controls,  programmable 
function  keys,  and  a  rapid 
auto -repeat  feature  built  into 
every  key  on  the  board. 

Both  upper  and  lower  case 


characters.  (And  if  you  want 
to  see  more  of  them  on  the 
screen  at  one  time,  a  low  cost 
SO'Column  text  card  is  available.) 

Improved  peripheral  ports. 
Which  make  it  a  lot  easier  to 
connect  and  disconnect  game 
controllers,  printers  and  all 
those  other  wonderful  things 
that  go  with  an  Apple  Personal 
Computer. 


Bs:q)t  for  the  fiDnt, 
back  and  inside. 


Self-diagnostics.  That's  a 
special  feature  that  makes  it 
easy  to  give  your  computer  a 
thorough  check-up. 

Plus  an  even  more  reliable 
design.  Achieved  by  reducing 
the  number  of  components— 
which  is  to  say,  the  number  of 
things  that  could  go  wrong. 


And  bear  in  mind,  the  He 
still  has  all  those  other  virtues 
that  made  the  Apple  II  so  very 
popular.  Including  access  to 
more  accessories,  peripheral 
devices  and  software  than  any 
other  personal  computer  you 
can  buy. 

So  visit  any  of  our  over  1300 


authorized  dealers,  and  see  the 
newest  Apple  for  yourself. 

Like  the  original,  it's  rather 
extraordinary.  But  then  some 
things  never  change. 


dpplG 


The  most  personal  computer. 


Call  (800)  538-9^^  for  ihc  location  of  the  authon:cd  Apple  dealer  nearest  vou.  Of  for  informntion  reKarding  corporate  purcSiase-s  through  our  National  Accouns  Program, 
in  Catifomia  (800)  662-9238.  Or  write  Apple  Computer  Inc..  Advcrtisirw  and  Proinoiion  Dcpi ,  20i25  Mariani  Ave.  Cupeniiio.  CA  95014.      C  1983  Appk  Computer  Int:. 
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diskettes 

$1.39  each! 

Now... Get  High  Quality  at  a  Low  Price 

Wabash  means  quality  products  that  you  can  depend  on. 
For  over  1 6  years,  Wabash  has  been  making  high  quality 
computer  products.  Wabash  diskettes  are  made  to  provide 
error-free  performance  on  your  computer  system.  Every 
Wabash  diskette  is  Individually  tested  and  is  1 00%  certified 
to  insure  premium  performance. 

Why  Wabash  is  Special 

The  quality  of  Wabash  diskettes  is  stressed  throughout 
the  entire  manufacturing  process.  After  coating^  all  Wabash 
diskettes  go  through  a  unique  burnishing  process  that 
gives  each  diskette  a  mirror-smooth  appearance.  Wabash 
then  carefully  applies  a  lubricant  that  is  specially  form- 
ulated to  increase  diskette  life.  This  saves  you  money, 
since  your  discs  may  last  longer.  It  also  assists  your  disk 
drives  in  maintaining  constant  speed  which  can  reduce 
read  and  wrHe  errors. 

Special  Seal. ..Helps  Prevent  Contamination 

To  keep  out  foreign  particles,  a  unique  heat  seal  bonds  the 
jacket  and  liner  together.  A  special  thermal  seal  which 
avoids  contamination  from  adhesives,  is  then  used  to  fold 
and  seal  the  jacket.  This  results  in  outstanding  perfor- 
mance and  true  reliability.  Wabash  then  packages  each 
diskette,  (except  bulk  pack)  in  a  super  strong  and  tear 
resistant  Tyvek*  evelope.  The  final  Wabash  product  is 
then  shrink-wrapped  to  insure  cleanliness  and  reduce 
contamination  during  shipment. 

Each  Diskette  is  100%  Criticalty  Tested 

Since  each  step  in  the  Wabash  diskette  manufacturing 
process  is  subject  to  strict  quality  control  procedures,  you 
can  be  sure  Wabash  diskettes  will  perform  for  you.  And 
every  Wabash  diskette  meets  the  ultra-high  standards  of 
ANSI,  ECMA,  IBM  and  ISO  in  addition  to  the  many  critical 
quality  control  tests  performed  by  Wabash.  Wabash  does 
all  of  this  testing  to  provide  you  with  consistently  high 
quality  diskettes.  Reliability  and  data  integrity  -  that's 
what  Wabash  quality  is  all  about. 

Flexible  Disc  Quantity  Discounts  Available 

Wabash  diskettes  are  packed  1 0  discs  to  a  carton  and  1 0 
cartons  to  a  case.  The  economy  bulk  pack  is  packaged 
100  discs  to  a  case  without  envelopes  or  labels.  Please 
order  only  in  increments  of  100  units  for  quantity  100 
pricing.  With  the  exception  of  bulk  pack,  we  are  also 
willing  to  accommodate  your  smaller  orders.  Quantities 
less  than  1 00  units  are  available  in  increments  of  1 0  units 
at  a  10%  surcharge.  Quantity  discounts  are  also  avail- 
able. Order  500  or  more  discsat  the  same  time  and  deduct 
1  %;  1 ,000  or  more  saves  you  2%;  2,000  or  more  saves  you 
3%;  5,000  or  more  saves  you  4%;  1 0,000  or  more  saves 
you  5%;  25,000  or  more  saves  you  6%;  50,000  or  more 
saves  you  7%  and  1 00,000  or  more  discs  earns  you  an  8% 
discount  off  our  super  low  quantity  100  price.  Almost  all 
Wabash  diskettes  are  immediately  available  from  CE.  Our 
warehouse  facilities  are  equipped  to  help  us  get  you  the 
quality  product  you  need,  when  you  need  it.  If  you  need 
further  assistance  to  find  the  flexible  disc  that's  right  for 
you,  call  the  Wabash  diskette  compatibility  hotline.  Dial 
toll-free  800-323-9868  and  ask  for  your  compatibility 
representative.  In  Illinois  or  outside  the  United  States  dial 
312-593-6363  between  9  AM  to  4  PM  Central  Time. 


Part  # 

CE  quflnt. 
100  price 
per  disc  (S) 

nil 

1.99 

F111B 

1.79 

F31A 

1.99 

F131 

2.49 

F14A 

3.19 

F144 

3.19 

F145 

3.19 

F147 

3.19 

MlfA 

1.59 

M11AB 

1.39 

M41A 

1.59 

M51A 

1.59 

M51F 

2.99 

M13A 

1.89 

M13AB 

1.89 

M18A 

2.79 

M43A 

1.89 

M53A 

1.89 

M14A 

2.79 

M44A 

2.79 

M54A 

2.79 

M15A 

2.69 

M16A 

3.79 

SAVE  OH  WABASH  DISKETTES 

Product  Description 

8"  SSSD  IBM  Compatible  |128  B/S,  26  Sectors) 

8"  Same  as  above,  but  bulk  pack  w/o  envelope 

8"  SSSD  Shugart  Compatible,  32  Hard  Sector 

8"  SSDD  IBM  Compatible  (128  B/S,  28  Sectors) 

8"  DSDD  SofI  Sector  lUn(ormatted) 

8"  DSDD  Soil  Sector  |256  B/S.  26  Sectors) 

8-  DSDD  SofI  Sector  1512  B/S.  IS  Sectors) 

8"  DSDD  Soft  Sector  (1024  B/S,  8  Sectors) 

5'A"  SSSD  Soft  Sector  w/Hub  Ring 

5'U"  Same  as  above,  but  bulk  pack  w/o  envelope 

5'A"  SSSD  10  Hard  Sector  w/Hub  Ring 

5'M"  SSSD  IB  Hard  Sector  w/Hub  Ring 

5'A"  SSDD  Lanier  No-problem  compatible 

S'A"  SSDD  Soft  Sector  w/Hub  Ring 

5'f'"  Same  as  above,  but  bulk  pack  w/o  envelope 

5"v  SSDD  Soft  Sector  Flippy  Disk  (use  both  sides) 

5'/."  SSDD  10  Hard  Sector  w/Hub  Ring 

5V."  SSDD  16  Hard  Sector  w/Hub  Ring 

5'.'."  DSDD  Soft  Sector  w/Hub  Ring 

5V4"  DSDD  10  Hard  Sector  w/Hub  Ring 

5'/4  ■  DSDD  16  Hard  Sector  w/Hub  Ring 

5V,"  SSOD  Soft  Sector  w/Hub  Ring  (96  TPI) 

5'/4"  DSOD  Soft  Sector  w/Hub  Ring  (96  TPI) 

SSSD  =  Single  Sided  Single  Density:  SSDD  =  Single  Sided  Double  Density: 
DSDD  =  Double  Sided  Double  Density:  SSQD  =  Single  Sided  Quad  Density: 
DSOD  =  Double  Sided  Quad  Density:  TPI  =  Tracks  per  inch 

Buy  with  Confidence 

To  get  the  fastest  delivery  from  CE  of  your  Wabasti  computer 
products,  send  or  pfione  your  order  directly  to  our  Computer 
Products  Division.  Be  sure  to  calculate  your  price  using  the  CE 
prices  in  ttiis  ad.  Michigan  residents  please  add  4%  sales  tax  or 
supply  your  tax  I.D.  number.  Written  purchase  orders  are  accep- 
led  from  approved  government  agencies  and  most  well  rated 
firms  at  a  30%  surcharge  for  net  30  billing.  All  sales  are  subject  to 
availability,  acceptance  and  verification.  All  sales  are  final.  Prices, 
terms  and  specifications  are  subject  tochange  without  notice.  All 
prices  are  in  U.S.  dollars.  Out  of  stock  items  will  be  placed  on 
backorder  automatically  unless  CE  is  instructed  differently,  h/lin- 
imum  prepaid  order  $50.00.  Minimum  purchase  order  S200.00. 
International  orders  are  invited  with  a  S20.00  surcharge  for 
special  handling  in  addition  to  shipping  charges.  All  shipments 
are  F.O.B.  Ann  Arbor,  Michigan.  No  COD's  please.  Non-certiJied 
and  foreign  checks  require  bank  clearance. 

For  shipping  ctiarges  add  $8.00  per  case  or  partial-case  0I 
100  8-inch  discs  or  S6.00  per  case  or  partial-case  of  100  S'A-inch 
mini-discs  for  U.P.S.  ground  stiipping  and  handling  in  the  con- 
tinental United  States, 

Mail  orders  to:  Connmunications  Electronics,  Box  1002, 
Ann  Arbor.  Mictiigan  48106  U.S.A.  If  you  have  a  MasterCard 
or  Visa  card,  you  may  call  and  place  a  credit  card  order.  Order 
toll-free  in  the  U.S.  Dial  800-521  -441 4.  If  you  are  outside  ttie 
U.S.  or  in  Michigan,  dial  31 3-994-4444.  Order  your  Wabash 
diskettes  from  Communications  Electronics  today. 

Copyright    1982  Communications  Eleclronics"  Ad  #110582 


DIRCCI  MAIL  ^^  ^^.^W 
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Order  Toil-Free!   wabash 

800-52 1  -441 4    error-free 


In  Micfiigan  313-994-4444 


diskettes 


COMMUNICATIONS 
ELECTRONICS" 

Computer  Products  Division 

854  Phoenix  a  Box  1 002  D  Ann  Arbor,  Michigan  48 1 06  U.S.  A. 
Call  TOLL-FREE  (800)  521  -441 4  or  outtlda  U.S.A.  (31 3)  994-4444 


of  The  HTondreds  of  Reasons 
You  Ought  To  Be  A  COMPUTE! 

Magazine  Subscriber: 


From  "Tlie  Editor's  Feedback"  Card,  a  monthly  part  of  our  continuing 
dialogue  with,  readers  of  COMPUTE!.  These  are  responses  to  the  question, 

"What  do  you  like  test  atout  COMPUTE!  ?" 

l,"It  is  written  so  a  beginner  can  read  and  understand  it...  it's  lajrman  oriented..."  8* 
"Clear,  clean  layout,  good  presentation..."  3. "The  Atari  game  programs..."  4."Best 
and  most  information  on  PET..."  5. "Cover  to  cover,  and  all  in  between..."  6.  "Reviews 
of  software  and  hardware..."  7.  "Good  balance  of  application  and  technical  articles..." 
8."It  is  the  best  source  of  info  about  various  levels  ofVIC/PET/CBM  machines  and  ap- 
plications..." 9.  "The  BASIC  and  machine  language  prograjns..."  10. "I  like  programs 
that  can  be  tjrped  Into  a  computer,  run,  ajid  then  used  right  away  (a  program  without 
bugs!)..."  11, "That  it  is  organized  well,  and  covers  a  broad  range  of  information  con- 
cerning Atari.  Keep  it  up!  please,  I'm  learning..."  IS. "Table  of  contents  listings  and 
computer  guide  to  articles  is  a  great  idea.  Best  magazine  for  personal  home  computer 
users..."  13.  "Best  I  have  foiind  for  VIC  info..."  14. "Informative  articles:  'Secrets  of 
Atari',  Gam.e  programs,  especially  programs  that  teach  the  reader  about  the  Atari..." 
15.  "I  like  all  the  articles  and  programs  for  my  computer,  the  PET.  I've  learned  and 
found  out  things  about  it  that  I  never  even  thought  existed.  Other  magazines  don't 
have  too  much  material  for  the  PET  and,  for  that  reason,  I  find  COMPUTE!  invaluable..." 
16. "The  up-to-date  hardware  reviews..."  17."Macliine  language  utilities  for  Atari..." 
18." Articles  are  terse  but  understandable  and  accurate.  Utility  and  applications  pro- 
gram listings  very  helpful..."  19."The  April,  '82  issue  is  my  first.  I  am  imipressed  that 
you  not  only  acknowledge  the  VIC-20,you  even  have  applications  for  it..."  20."I  really 
enjoy  (since  I  am  one)  the  Beginner's  Page..."  SI. "The  attention  it  gives  to  Atari  and 
the  easy-to-understand  language  it's  written  in..."  SS."It  is  concerned  with  ex- 
plaining programs,  not  just  listing  them.  It  is  the  best  VIC  magazine  I  coiild  buy..." 
S3. "The  new  table  of  contents  'Guide  to  Articles  and  Programs'  is  excellent,  particu- 
larly the  indication  of 'multiple  computer'  items..."  S4."Broad  range  (sophistication) 
of  programs..."  S5."You  don't  speak  over  the  average  user's  head..." 

Whether  you're  just  getting  started  with  personal  computers,  or  very  advanced,  you'll 
find  useful,  helpful  information  in  every  issue  of  COMPUTE!  Magazine.  We  specialize  in 
supporting  the  Atari,  PET/CBM,  VIC-20,  and  Apple  computers.  Editorial  coverage  is 
expanding  to  include  the  TI-99/4A,  the  Sinclair  ZX-81,  and  the  Radio  Shack  Color  Computer. 

Every  issue  of  COMPUTE!  brings  you  user-friendly  articles,  applications  programs,  and 
utilities  you  can  type  right  into  your  computer  and  use.  To  subscribe  to  COMPUTE!,  or  to 
order  a  sample  issue,  use  the  attached  reply  card  or  call  our  toll-free  number.  COMPUTE!... 
We're  the  resource  for  thoussuids  and  thousands  of  home,  educational,  and  small  business 
computer  users.  Shoiildti'tyou  be  one  of  them? 

1  yeaj",  twelve  issue  subscription:  $20.00  in  the  US. 


CaU  Toll  Free  in  tlie  US  800-334-0868 

In  NC  caU  919-275-9809 

COMPUTE!  Magazine  is  a  publication  of  Small  System  Services,  Inc. 
6S5  Pulton  Street.  P.O.  Box  5406.  Greensboro,  NC  S7403. 


Also,  all  three  disks  have  identical  command  pro- 
tocols to  the  4040  and  8050  disks,  except  that  Copy  and 
Duplicate  won't  do  anything  useful  on  a  single  disk.  If 
the  programs  are  compatible  with  the  connected  com- 
puter (this  usually  means  no  BASIC  4.0  commands), 
they  will  run  regardless  of  which  disk  is  connected.  One 
limitation:  the  dual  4040  can  have  more  files  open 
simultaneously  -  up  to  six  files  -  than  the  single  units, 
which  seem  to  be  limited  to  about  three  at  a  time. 

Now  for  the  differences:  the  three  disks  are  almost 
identical  internally.  Externally,  the  2031  has  a  metal 
housing,  but  the  1540  and  1541  streamlined  plastic 
enclosures.  The  2031  communicates  with  the  PET/CBM 
over  the  IEEE-488  bus,  which  means  that  it  transfers 
information  fast.  The  1540  and  1541,  by  contrast,,  use 
the  relatively  slow  serial  bus.  The  1541  is  a  little  shiver 
than  the  1540;  if  may  be  used  ivith  either  the  VIC  or 
64.  The  1540  is  slightly  faster,  but  can't  be  used  loith 
the  Commodore  64  unless  the  computer  is  POKEd  to 
blank  the  screen  (POKE  53265,11  will  blank  the  screen; 
after  the  Eoad,  POKE  53265,27  will  restore  it).  The 
1540  can  be  changed  to  a  1540  by  replacing  a  ROM 
chip. 

A  number  of  manufacturers  offer  adapters  which 
interface  the  VIC  and  Commodore  64  to  the  IEEE  bus. 
With  such  a  device,  you  can  get  higher  speed  disk  action, 
or  use  a  dual  disk  if  you  wish. 

Commodore  is  rumored  to  be  retiring  the  2031 
single  disk;  their  intention  seems  to  be  to  re-announce  it 
in  a  new  form  with  a  streamlined  plastic  housing  similar 
■to  the  1540  and  1541. 

Commodore  has  recently  announced  two  high- 
capacity  IEEE-488  disks.  The  8250  is  a  dual  disk  unit 
ivith  the  capability  of  writing  on  both  sides  of  a  disk 
surface.  It  has  about  double  the  caf>acity  of  an  8050 
unit:  that  is,  one  disk  can  now  hold  about  1 .2  megabytes 
(million  bytes)  of  information,  which  allows  the  8250  to 
have  2.4  megabytes  on  line  with  both  drives  in  use. 

The  8250  has  partial  compatibility  with  the  8050 
unit,  allowing  data  to  be  transferred  from  8050  format 
to  8250,  The  8250  is  said  to  have  some  problems,  mostly 
involving  files  ivhich  continue  from  side  one  to  side 
two.  In  switching  sides,  the  disk  often  has  to  move  its 
head  over  a  considerable  distance  to  find  the  proper 
track  on  the  second  side;  this  may  result  in  time-out 
problems. 

The  D9000-series  disks  are  high  capacity  "hard" 
disks.  There  are  two  versions,  with  capacities  of  about  5 
megabytes  and  7.5  megabytes.  These  disks  are  very  fast 
internally;  but  their  transfer  rates  are  limited  because  of 
IEEE-488  speed  limitations.  Since  the  disks  themselves 
are  permanently  installed  within  the  drive,  these  units 
play  a  somewhat  different  role  than  that  of  floppy  disks, 
which  are  user  changeable.  A  hard  disk  tends  to  be  more 
closely  integrated  into  the  computer  system:  its  data 
and  programs  are  vieived  more  as  "built-in"  rather 
than  "plug-in."  Because  of  the  lack  of  replaceable  media, 
the  hard  disk  needs  close  attention  on  the  questions  of 
data  security  and  backup. 


Both  the  8250  and  the  D  series  are  generally  com- 
patible with  other  Commodore  disks  in  terms  of  com- 
mand sets.  The  D  series,  being  a  single  drive  unit,  does 
not  have  backup  or  copy  facilities.  Both  disk  systems 
have  substantially  extended  relative  file  capability:  the  -■. 
size  of  a  relative  file  is  not  limited  as  it  was  in  the  8050 
and  previous  disk  models. 

In  general,  all  Commodore  disks  have  a  high  degree 
of  data  compatibility  within  the35-track  (2040,  3040, 
2031  and  4040)  units  and  the  77-track  (8050  and  8250) 
units.  The  computer-to-disk  commands  for  reading  and 
loriting  files  and  doing  special  jabs  such  as  cataloguing 
or  scratching  files  are  completely  consistent  between 
units.  It's  easy  to  switch  from  one  system  to  another. 

Fuzzy  VIC  TV  Picture 

I  am  getting  a  poor  TV  picture  when  the  VIC-20  is 
hooked  up  and  activated.  I  believe  it  is  RF  inter- 
ference. Is  there  any  way  to  eliminate  this  so  that 
I  can  obtain  a  clearer  picture? 

D.  Murphy 

Early  VICs  caused  severe  interference  problems,  a  fea- 
ture which  Commodore  has  made  efforts  to  correct.  For 
more  information  on  solving  your  particular  problem, 
call  Commodore's  technical  assistance  hotline,  (215) 
687-4311. 


Apple  DOS  Toolkit  on  ROM 

What  I  would  like  to  know  is  if  there  is  a  ROM 
equivalent  to  Apple's  "DOS  Toolkit"?  if  one  exists, 
I  would  like  to  know  what  company  makes  it, 
who  or  where  I  can  get  it  from,  and  how  much  it 
costs.  If  it  does  not  exist  or  you  don't  think  it  will 
in  the  near  future,  I  would  like  to  know  if  I  could 
encode  the  existing  Toolkit  on  an  EPROM  chip, 
put  it  on  an  interface  card,  and  place  it  into  any 
slot  in  an  Apple's  backplane?  If  this  is  possible,  I 
would  like  to  know  if  it  could  be  used  under 
Applesoft  without  disabling  the  Apple's  firmware 
ROM.  1  know  that  this  seems  like  a  rather  large 
request,  but  any  information  that  you  could  pro- 
vide would  be  most  helpful. 

Paul  Lucas 

Apple  does  not  manufacture  such  a  ROM  and  knows  of 
no  one  who  does.  Since  most  of  the  utilities  provided  in 
the  Toolkit  are  stored  as  binary  files,  they  could  be 
transferred  to  EPROMs.  However,  a  substantial 
amount  of  programming  would  likely  be  necessary  to 
modify  and  relocate  these  machine  language  routines  so 
they  would  work  from  ROM. 

VIC  Artifacting 

I  purchased  a  16K  RAM  cartridge  made  by  Com- 
modore for  my  VIC-20  and  noticed  some  strange 
effects  on  my  TV  screen.  As  the  program  is  run- 
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GUIDES  YOU  AND  YOUR 
VIC  20*  DOWN  ROADS  OF 
ADVENTURE  WITH: 


Maelstrom* 
Escape  MCP* 
Gator  Chase* 
Astro  Command 
Caves  of  Annod 
Capture  the  Beast 
Whirlwind  Rescue* 
Street  Maze 
The  Market 
Chivalry 


THROUGH  TRAILS  OF 
CREATIVITY  WITH: 

•    Sketch  and  Paint 
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Quality  software  also  available 
for  Pet  and  Commodore  64  computers 


ALONG  THE  PATH  TO 
KNOWLEDGE  WITH: 

•  Wordspot 

•  Math  Tutor  Series 

•  Alphabet  Tutor 

•  Conversion 

•  Gotcha  Math 

•  English  Invaders 

•  Math  Invaders  Series 

ASK  FOR  COMM*DATA 

COMPUTER  HOUSE  SOFTWARE 

AT  YOUR  LOCAL  DEALER. 

Or  Send  for  FREE  Catalog: 

COMM*DATA  COMPUTER  HOUSE 

320  Summit  Avenue 

Miiford,  Michigan  48042 

(313)685-0113 

Dealer  Inquiries  Welcome. 


VIC  20  is  a  Registered  Trademark  of  Commodore  Business  Machines,  Inc. 
*High  Res  Full  Machine  Code  Arcade  Style  Games. 
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ning  the  printing  on  the  screen  changes  color,  not 
the  full  word  but  individual  letters,  giving  the 
screen  a  rainbow  display.  Also,  it  seems  that  the 
width  of  the  letter  changes.  When  the  letters  be- 
come the  same  color  as  the  screen,  it  is  impossible 
to  read  the  words.  1  have  tried  two  cartridges  and 
both  did  the  same.  Can  anyone  help? 

C.  V.  Lorigo 

This  "effect"  is  known  as  artifacting,  and  is  sometimes 
produced  intentionally  on  other  computers.  However, 
Commodore  has  had  no  previous  reports  of  their  RAM 
cartridge  producing  such  results.  Have  other  readers 
with  16K  cartridges  experienced  this  phenomenon? 


Upgrading  The  Original  PET 

We  have  an  old  PET  2001-8  which  has  been  under- 
utilized since  we  purchased  a  32K  machine  with 
dual  floppies.  Of  course,  we  are  now  over-utilizing 
the  new  machine.  Does  anybody  know  how  we 
can  upgrade  the  old  PET  to  run  our  VisiCalc  on  it 
(32K  and  one  floppy)? 

Joe  Ormond 

To  get  your  PET  to  handle  the  extra  memory  and  disk 
drives,  you  must  first  upgrade  it  to  at  least  BASIC  3.0. 
For  this  you  must  take  it  to  a  Conmiodore  service  center 
and  have  some  of  the  ROMs  replaced.  If  your  PET  is  an 
early  model  luith  28  pin  ROMs,  you  will  need  to  ask  for 
the  Type  6540  Upgrade  set.  If  yours  is  a  later  model 
with  24  pin  ROMs,  then  you  will  need  the  Type  2316B 
Upgrade  set. 


Can  The  VIC  Become  A 
Commodore  64? 

I  am  a  VlC-20  owner  contemplating  selling  my 
VIC  and  buying  a  Commodore  64.  I  have  heard 
rumors  that  Commodore  was  going  to  manufac- 
ture a  cartridge  which  would  turn  the  VIC  into  a 
64.  I  know  a  few  other  VIC  owners  who  are  also 
interested  in  such  a  conversion.  If  you  have  any 
knowledge  of  such  a  cartridge  or  expansion  board 
in  either  the  drawing  or  finished  stages  (from 
Commodore  or  other  vendors),  could  you  please 
share  it?  I'm  sure  that  I  and  many  other  VIC 
owners  would  appreciate  it. 

Robert  Pilat 

Despite  their  external  similarities,  the  VIC  and  Com- 
modore 64  have  many  internal  differences.  As  a  result, 
Commodore  has  no  plans  to  produce  any  sort  of  add-on 
which  would  allow  the  VIC  to  miynic  a  64.  Whether  an 
independent  vendor  will  attempt  such  a  project  remains 
to  be  seen. 

Missing  Memory 

I've  had  an  Atari  800  computer  for  over  a  year 
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now  and  have  an  8K  and  a  16K  RAM  module  for 
a  total  of  24K  of  memory.  Just  recently  I  purchased 
a  32K  RAM  module  to  increase  the  memory  of  the 
computer. 

I  know  that  the  maximum  free  RAM  that  I 
can  get  is  37,902  by  using  the  16K  and  32K  memory 
modules,  so  out  of  a  possible  49,152  (1024  x  48),  I 
lose  11,250  bytes  of  memory. 

In  experimenting  with  various  configurations 
of  the  three  modules  that  I  have,  I  came  up  with 
some  interesting  yet  unexplainable  (to  me)  totals 
for  free  RAM  available.  Listed  below  are  my 
results: 

Total 
RAM  Possible    Actual 

Module         RAM       FRE(O)    Missing 


8K  8192  5131  3061 

8K  +  16K  24,576  21,518  3058 

8K  +  32K  40,960  37,902  3058 

16K  16,384  13,326  3058 

32K  32,768  13,326  19,442 

16K  +  32K  49,152  37,902  11,250 

What  I  would  like  to  know  is  why,  when  I 
put  the  32K  module  in  the  computer  alone,  I  have 
only  13,326  bytes  of  memory  available  and  lose 
19,442  bytes? 

Thomas  Bruton 

The  memory  discrepancies  you  have  noticed  are  common 
to  all  computers  and  are  known  as  overhead.  All  com- 
puters consume  some  "user"  memory  for  various  pur- 
poses when  they're  switched  on.  For  example,  a  5K 
RAM  VlC-20  really  has  3583  bytes  free,  and  a  Com- 
modore 64  has  38,921  bytes  (for  BASIC  programming) . 
For  an  explanation  of  this,  see  this  month's  "Questions 
Beginners  Ask"  column. 

The  reason  your  32K  board  does  not  yield  32K 
when  plugged  in  alone  has  to  do  with  the  way  the  Atari 
addresses  memory.  The  memory  board  plugged  into  the 
Atari's  first  slot  (not  counting  the  lOK  ROM  Operating 
System  board)  must  have  certaiti  circuitry  so  the  Atari 
can  address  all  its  memory.  Atari  RAM  boards  have 
this  circuitry,  but  your  32K  board  does  not.  That's  why 
you  get  the  full  32Kfro}n  your  board  only  when  using 
it  in  combination  with  the  8K  or  26K  boards. 

There  are  "companion"  or  "loopback"  boards  avail- 
able for  about  $5  which  fit  into  the  first  slot,  adding  the 
circuitry  to  allow  some  32K  boards  to  operate  alone  and 
still  yield  32K. 


Using  VIC's  Function  Keys 

Is  it  possible  to  use  the  special  function  keys  on 
the  Commodore  VlC-20  while  not  under  the  con- 
trol of  a  program?  I  have  tried  many  ways  and 
have  not  come  up  with  a  solution  yet. 

Brian  A.  Cohen 

See  "Programmuig  VIC's  Function  Keys"  in 
COMPUTE!,  November  1982,  #30,  pp.  196-198.       C 


WORD  PROCESSING 
HAS  NEVER.BEEN  SIMPLER 


Broderbund's  Bank  Street 
Writer  turns  your  Apple  or  Atari  computer  into  a  powerful 
word  processor,  with  many  of  the  advanced  features  you'd 
expect  to  find  only  in  an  expensive  business  system.  Powerful, 
yet  purposefully  simple,  Bank  Street  Writer  has  no  complex 
codes  to  memorize.  The  screen 
guides  you  every  step  of  the 
way.  It's  everything  you're  ever 
likely  to  need  in  a  word  proces- 


Bank  Street 


functions  with  password  pro- 
tection, •  Document  chaining  allows  you  to  print  documents 
of  unlimited  length,  ♦  Page  headers  and  automatic  page 
numbering  — top  or  bottom,  ♦  Highlighting  of  text,  ♦Upper 
and  lowercase  without  additional  hardware. 

Brederbund's  Bank  Street 
Writer  comes  complete  with 
Tutorial  and  Utility  programs,  a 
comprehensive  reference  man- 


sor  at  a  price  you  can  afford. 
Here  are  just  a  few  of  its  many 
features:  •  Add,  move,  in- 
sert and  erase  blocks  of  text, 
•  Universal  search  and  replace,  •  Automatic  centering  and 
indent,  •  Automatic  word  wrap,  so  you  don't  have  to  hy- 
phenate or  "return"  at  the  end  of  each  line,  •  Potent  print 
format  routines  all  in  memory,     •  Disk  storage  and  retrieve 


WRITER 


ual  and  a  free  back-up  disk. 

Student  approved,  the  en- 
tire system  has  been  exten- 
sively tested  by  Bank  Street 
College  of  Education  and  Intentional  Educations. 

Bank  Street  Writer.  The  ground-breaking,  sensible  combi- 
nation of  word  processing  power,  thoughtful  design,  and 
exceptional  value. 


llie  First  Word  Processor  Fbr  The  Entire  Family. 


Hardware  requirements^  Apple  version  requires  Apple  II  or 
Apple  II  -I-  with  48K  and  Applesoft  in  ROM  of  language  card,  DOS 


3.3.  Atari  400/800  version  requires  48K  and  BASIC  cartridge.  Both 
versions  require  only  one  disk  drive. 


^Bfodertxjnd  Software 

1938  Fourth  Street,  San  Rafael,  California  94901,  Telephone  (415)  456-6424 

Apple  is  a  registered  trademark  of  Apple  Computer,  Inc.  Atari  is  a  registered  trademark  of  Atari,  inc. 


Questions  Beginners  Asi( 


Tom  R.  Halfhiill,  Features  Editor 


Are  you  thinking  about  buying  a  computer  for  the  first 
time,  but  don't  know  anything  about  computers?  Or 
maybe  you  just  purchased  a  computer  and  are  still  a  bit 
baffled.  Each  month,  COMPUTE!  iviU  tackle  some  of  the 
most  common  questions  that  we  are  asked  by  beginners. 


Ql  When  I'm  experimenting  with  player/missiles 
on  an  Atari  400/800  or  with  sprites  on  a  Commo- 
dore 64,  why  don't  the  objects  disappear  when  I 
press  the  CLEAR  key  to  clear  the  screen? 

A:  To  explain  why,  we'll  briefly  describe  what 
"player/missiles"  and  "sprites"  are.  They're  both 
the  same  thing,  except  that  different  manufactur- 
ers call  them  by  different  names.  Sprites  are  an 
advanced  feature  of  Atari  computers,  the  Com- 
modore 64,  and  the  Texas  Instruments  TI-99/4A. 
Sprites  are  small  screen  objects  which  you  can 
design  in  various  shapes  and  colors  as  part  of  a 
program.  Once  defined,  these  shapes  can  be 
moved  around  on  the  screen  very  smoothly  and 
quickly,  using  special  features  of  the  computer. 
Sprites  are  most  often  used  for  animation  in 
games. 

Although  to  users  sprites  look  like  just  an- 
other image  on  the  TV  screen,  they  appear  much 
differently  to  the  computer.  Computers  display 
images  on  a  TV  screen  by  setting  aside  some  mem- 
ory which  contains  the  information  displayed  on 
the  screen.  Everything  seen  on  the  screen  is  con- 
tained in  this  screen  memory  -  except  sprites.  The 
information  which  describes  the  shapes  and  colors 
of  sprites  is  contained  in  another  part  of  memory. 
In  fact,  it  is  even  contained  in  a  separate  micro- 
processor chip. 

When  the  sprite  memory  is  overlaid  upon 
the  regular  screen  memory,  we  see  the  sprite  on 
the  TV  screen.  This  system  allows  sprites  to  move 
independently  from  other  screen  objects.  In  fact, 
it's  possible  for  a  sprite  to  pass  behind  or  in  front 
of  another  screen  object  without  disturbing  it. 
Look  closely  at  a  game  to  see  this  feature  used  to 
advantage. 

Since  the  CLEAR  key  wipes  out  only  the 
screen  memory,  the  sprite  is  not  erased.  To  get 
rid  of  the  sprite  without  destroying  the  program, 
try  pressing  the  SYSTEM  RESET  key  on  an  Atari, 
or  the  RUN/STOP  and  RESTORE  keys  simultane- 
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ously  on  a  Commodore  64. 

Q:  I'm  shopping  for  a  computer  and  comparing 
memory,  among  other  features.  Someone  told  me 
that  a  5K  RAM  Commodore  VIC-20  really  has 
only  3.5K,  and  a  16K  RAM  Atari  400  has  only 
13K,  and  so  on  for  other  computers.  I'm  confused 
by  these  numbers.  What  do  they  mean?  How  can 
I  tell  how  much  memory  a  computer  really  has 
available? 

A:  First,  a  brief  explanation  of  RAM.  Computers 
have  two  general  types  of  memories:  RAM  (Ran- 
dom Access  Memory)  and  ROM  (Read  Only  Mem- 
ory). ROM  is  permanent  memory  which  cannot 
be  altered  by  the  user.  ROM  is  used  to  store  infor- 
mation which  the  computer  needs  every  time  it  is 
turned  on,  such  as  the  character  set  (the  characters 
the  computer  displays),  the  BASIC  programming 
language,  the  operating  system  (which  governs 
the  computer's  internal  operations),  and  so  forth. 
ROM  retains  this  information  even  when  the  com- 
puter is  turned  off. 

RAM,  on  the  other  hand,  is  memory'  available 
to  users  to  temporarily  store  information  and  pro- 
grams. Data  stored  in  RAM  can  be  changed  or 
erased  as  often  as  you  want.  It  erases  itself  when 
the  power  is  turned  off.  Both  RAM  and  ROM  are 
measured  in  kilobytes.  A  byte  stores  one  character. 
A  kilobyte  is  1,024  bytes,  abbreviated  "K."  Thus, 
"16K  RAM"  means  the  computer  has  about  16,000 
characters  of  user-available  memory. 

But  how  much  of  that  is  really  available  to 
you?  To  some  degree,  all  computers  commandeer 
some  RAM  when  they  are  switched  on.  This  is 
called  overhead.  That's  why  all  computers  have 
less  free  memory  than  advertised.  This  is  not  con- 
sidered deceptive  advertising;  the  total  amount  of 
RAM  has  become  a  standard  for  comparison  pur- 
poses, sort  of  like  EPA  gas  mileage  ratings  for 
new  cars. 

On  some  computers,  you  can  determine  the 
amount  of  free  memory  by  typing  PRINT  FRE(O) 
and  pressing  RETURN  or  ENTER.  An  unexpanded 
(5K)  VIC-20  has  about  3500  bytes;  a  16K  Atari  400, 
about  13,300;  a  Commodore  64,  about  38,900;  a 
48K  Atari  800,  about  36,000.  On  other  computers, 
you  may  be  able  to  discover  the  amount  of  free 
memory  by  checking  the  manual  or  asking  a 
salesperson.  O 
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Computers  And  Society 


David  D.  Thornburg,  Associate  Editor 


Artificial  Reaiity 


A  few  years  ago  I  designed  an  environment  called 
the  Kaleidophonic  Experience.  This  exhibit  con- 
sisted of  an  octagonal  room  about  20  to  30  feet 
across  that  was  equipped  with  projection  screens 
on  each  of  the  eight  walls  and  loudspeaker  col- 
umns at  each  of  the  eight  corners.  Each  projection 
screen  was  illuminated  by  a  programmable  light 
source  containing  16  filter  wheels.  Each  filter 
wheel  could  contain  images,  polarizers,  colored 
gels,  etc.,  and  could  be  used  in  conjunction  with 
other  color  wheels  to  selectively  control  the  il- 
lumination of  each  panel. 

The  speaker  columns  and  light  projectors 
were  controlled  by  eight  Atari  800  computers  run- 
ning in  parallel  (one  for  each  projector  and  speaker 
column).  The  input  for  this  room  came  from  an 
instrumented  tile  floor  in  which  each  title  sent 
position  information  to  each  of  the  eight  com- 
puters. The  software  was  designed  to  illuminate 
the  room  in  a  uniform  glow  if  no  one  was 
present. 

If  a  participant  entered  the  room,  the  colors 
and  sounds  in  the  vicinity  of  the  person  were  to 
be  influenced  by  that  person's  activity  level.  If  the 
participant  just  stood  quietly,  the  region  sur- 
rounding the  person  would  fill  with  a  warm 
orange  light,  and  soft  bubbling  sounds  would 
come  from  the  speakers.  If  the  user  started  to  skip 
around  the  room,  brighter  lights  would  skip 
around  as  well. 

In  other  words,  the  environment  would  re- 
spond differently  to  the  user's  various  activities. 
If  two  people  were  in  the  room  at  the  same  time, 
they  could  send  swirls  of  light  to  each  other  by 
making  motions  in  each  other's  direction.  Unfor- 
tunately, the  Kaleidophonic  Experience  was  never 
funded,  so  it  was  never  built. 

I  have  always  wondered  how  people  would 
react  to  responsive  environments,  and  whether 
these  environments  might  be  useful  laboratories 
for  examining  ways  that  people  can  convey  infor- 
mation to  computer  systems.  It  was  thus  with 
great  pleasure  that  I  saw  a  copy  of  Artificial  Reality 
by  Myron  Krueger.  This  book,  recently  published 
by  Addison-Wesley,  describes  the  results  of 
Krueger's  work  over  the  past  thirteen  years, 
testing  the  idea  that  humans  can  interact  positively 
with  technology. 


If  you  think  that  interactions  that  take  place 
in  highly  instrumented  rooms  are  artificial,  con- 
sider that  our  present  world  has  created  an  artifi- 
cial reality  for  us  that  started  with  the  industrial 
revolution.  Most  of  our  life  is  lived  in  a  highly 
artificial  environment.  We  transport  ourselves 
with  machines,  we  use  machines  to  adjust  our 
environment's  temperature,  we  use  machines  to 
artificially  enhance  our  communication  -  we  seem 
to  be  totally  captivated  by  an  artificial  reality.  In 
fact,  one  has  a  hard  time  imagining  our  survival 
without  the  environmental  modifications  created 
by  the  industrial  age. 

Just  as  the  industrial  revolution  (starting  with 
the  steam  engine,  perhaps)  completely  changed 
our  relationship  with  our  planet,  our  workplace, 
our  homes,  and  each  other,  we  can  expect  no  less 
change  to  come  from  the  information  revolution, 
or  whatever  we  will  end  up  calling  the  computer 
age.  The  popularity  of  video  game  arcades  sho.ws 
one  view  of  the  electronic  version  of  the  artificial 
reality.  Is  a  video  game  arcade  anything  more 
than  an  electronic  version  of  a  (principally 
mechanical)  movie  theater?  Perhaps  we  should 
examine  how  people  felt  about  the  first  commercial 
movie  houses  and  compare  that  viewpoint  with 
the  concerns  being  expressed  about  the  game 
arcades.  Except  for  the  change  in  the  nature  of 
the  entertainment  medium  (both  from  the 
standpoint  of  technology  and  the  level  of  user 
participation),  1  don't  think  there  is  much 
difference. 

Metaplay 

Krueger  recognizes  that  our  artificial  reality  is 
going  to  change  and,  for  aesthetic  reasons,  he 
decided  to  build  some  environments  that  could 
be  controlled  by  the  user.  These  environments 
generally  consisted  of  rooms  equipped  with  dif- 
ferent types  of  display  technologies  and  sensor 
systems.  One  of  Krueger's  environments  was 
called  Metaplay  and  was  constructed  in  1970.  The 
focus  in  this  environment  was  on  the  participant's 
awareness  of  his  or  her  interaction  with  the  envi- 
ronment itself. 

Metaplay  was  constructed  in  an  empty, 
square  dark  room  with  one  wall  dominated  by  an 
8'  X  10'  projection  screen.  This  translucent  screen 
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UMI  software. . .  a  world  of  choices 


A  World  of  Fun!  They're  hot!  They're  new!  The 
exceptional  graphics  and  challenging  play  of  UMI's 
games  have  made  United  Microware  the  leader  in 
arcade-quality  recreational  software. 
A  World  of  Help!  UMI  has  created  programs  to 
help  professionals  and  homeowners  "take  care  of 
business."  UMI  can  make  your  life  a  little  easier 
with  word  processing,  information  storage,  finan- 
cial management,  hobbyist  programs,  utilities  and 
communication  programs  —  all  with  easy-to- 
understand  instructions. 
A  World  of  Choices!  All  programs  come  on  cas- 


settes or  UMI's  own  durable  cartridges,  depending 
on  your  selection.  If  you're  looking  for  fun,  or  for 
an  easier  way  to  manage  your  personal  business, 
look  to  UMI  ...  the  leader  you  can  trust.  UMI 
products  are  available  at  your  favorite  computer 
products  store. 

Dealer  Inquiries  invited. 


United  Microware  Industries, 
3503-C  Temple  Avenue 
Pomona,  California  91768 
(714)594-1351 


'nc. 


allowed  the  video  projector  to  be  placed  outside 
the  environment  and  to  project  its  image  from  the 
rear.  The  remaining  wails  were  painted  with  a 
phosphorescent  paint.  A  large  polyethylene  sheet 
on  the  floor  concealed  800  pressure  sensitive 
switches.  A  computer  in  a  separate  building  could 
generate  responses  to  the  participant's  motion,  or 
to  both  the  participant's  motion  and  the  whims  of 
a  facilitator  who  was  located  in  the  same  room  as 
the  computer. 

Because  the  participants  were  being  moni- 
tored by  a  TV  camera,  the  projection  screen  could 
contain  combinations  of  the  video  images  of  the 
participants  along  with  computer  generated 
graphics.  This  marriage  of  the  computer  and  video 
images  turned  out  to  be  a  significant  step  in  the 
development  of  the  responsive  environment.  I 
will  say  more  about  the  home  applications  of  this 
marriage  later. 

Krueger's  book  describes  some  of  the  things 
people  did  in  this  and  similar  environments,  as 
well  as  covering  some  of  the  technological  issues 
associated  with  the  creation  of  such  technological 
artworks  as  Glowflow  and  Psychic  Space.  From 
his  experiments  with  these  environments, 
Krueger  went  on  to  develop  Videoplace.  Video- 
place  resulted  from  the  premise  that  telecom- 
munication between  two  places  creates  a  third 
place,  consisting  of  the  information  that  is  avail- 
able to  both  communicating  parties  simultane- 
ously. 

The  concept  of  a  communication  space  sepa- 
rate from  existing  physical  spaces  has  influenced 
Krueger's  aesthetic  thinking  and  has  provided 
focus  for  hardware  development.  The  original 
insight  for  Videoplace  came  when  Krueger  was  in 
the  gallery  talking  over  the  phone  with  a  colleague 
at  the  computer  center  who  was  looking  at  an 
image  on  his  display  screen  that  was  supposed  to 
be  similar  to  the  one  Krueger  was  seeing.  In 
Krueger's  words. 

At  first  xoe  talked  over  the  phone  about  the 
displays  we  each  had  in  front  of  us.  However, 
after  a  few  minutes  of  frustratitig  discussion, 
we  realized  that  we  had  a  far  more  powerful 
means  of  communication  available.  Using  the 
two-way  video  link  from  Metaplay,  we  turned 
the  gallery  camera  on  the  PDP-12  screen.  The 
computer  center  camera  was  already  aimed  at 
the  Adage.  Both  of  us  coidd  now  see  a  composite 
image  juxtaposing  the  information  being  sent 
with  that  being  received.  ...It  was  exactly  as  if 
we  were  sitting  together  at  a  table  with  a  piece 
of  paper  between  us. 

After  a  while,  I  realized  that  I  was  seeing 
more  than  an  illusion.  As  1  moved  my  hand  to 
point  to  the  data  my  friend  had  just  sent,  the 
image  of  my  hand  briefly  overlapped  the  image 
of  his.  He  moved  his  hand. . . .  when  it  happened 
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again  I  zvas  struck  by  the  thought  that  he  was 
uncomfortable  about  the  image  of  my  hand 
touching  the  image  of  his. , . .  The  inescapable 
conclusion  was  that  the  same  etiquette  of  per- 
sonal space  and  avoidance  of  touching  that 
exists  in  the  real  world  was  operating  at  that 
moment  in  this  purely  visual  experience. 

Krueger  goes  on  to  describe  his  continuing  work 
in  this  new  area  of  artistic  expression. 

His  book  is  a  personal  espousal  of  a  humanism 
that  accepts  technology  as  part  of  nature  -  a  most 
interesting  thesis. 

Those  of  us  who  don't  have  access  to 
Krueger's  environments  can  do  some  interesting 
experiments  on  our  own.  1  am  finishing  a  book  on 
computer  art  and  animation  in  which  I  suggest 
that  the  home  VCR  is  a  most  valuable  computer 
peripheral.  Home  video  tape  equipment,  when 
used  in  conjunction  with  inexpensive  special  ef- 
fects generators  such  as  those  made  by  Sony  and 
Panasonic,  allows  computer  users  to  mix  personal 
computer  graphics  with  realtime  video  images  in 
some  spectacular  ways.  The  results  are  likely  to 
be  far  more  exciting  than  pure  computer  graphics 
(which  tend  to  be  almost  too  precise  and  static  at 
times)  and  pure  home-generated  video. 

One  can  see  that  this  marriage  of  technology, 
much  of  it  in  the  home  already,  will  let  people 
take  greater  control  over  a  video  medium  that 
seemed,  a  few  short  years  ago,  to  have  us  at  its 
mercy.  And  personal  control  of  technology  is 
something  we  can  all  believe  in.  Q 

Use  the  handy 

reader  service  cards 

in  the  back  ot  the 

magazine  for 

information  on  products 

advertised  in  COMPUTE! 


Maxell  Floppy  Disks 
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You  can  see  the  f  ourbest 
for  the  trees. 


In  a  time  where  everywhere 
you  turn  there's  a  forest  of  new 
video  games,  it's  exciting  to 
see  a  series  of  video  games 
that  obviously  stand  apart  from 
the  rest. 

With  extensive  color,  the 
best  graphics  anywhere  and 
the  finest  sound  utilization  avail- 
able, these  Inhome  arcade 
style  games  will  no  longer  have 


you  jjust  playing  a  video  game, 
you  will  be  living  a  video 
adventure. 

Baseball,  Alien  Swarm,  Senti- 
nel One  and  Guardians  of  the 
Gorn,  from  Inhome,  for  your 
Atari  400/800,  just  might  change 
the  way  you  look  at  video 
games  for  some  time  to  come. 

Baseball  $34.95  US  funds 
available  in  16K  Tape  and  24K 


Disc,  Alien  Swarm,  Sentinel 
One  and  Guardians  of  the  Gorn 
$29.95  US  funds  Tape  and 
$34.95  Disc— obviously  stand- 
ing apart  from  the  rest. 

INHOI\/S 

ADVANCING  THE  PROGRESS 

Inhome  Software  Incorporated.  2485  Dunwin  Drive, 
MIssissauga,  Ontario,  Canada  L5L 1T1  (416)  828-0775 
Atari  is  a  trade  mark  of  Atari  Inc.  Made  in  Canada. 
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Richard  Mansfield,  Senior  Editor 


Writing  An  Arcade  Game 


When  you  bring  home  your  computer,  usually 
the  first  thing  everyone  expects  you  to  do  is  to 
write  an  arcade  game.  Who's  "everyone"?  It  could 
be  your  children,  your  friends,  even  you  -  any- 
body who  is  tired  of  spending  lots  of  money  and 
wants  you  to  program  a  game  to  play  at  home  for 
free. 

The  best  defense  is  to  politely  point  out  that: 

1.  Arcade  games  are  among  the  hardest  types 
of  software  to  write. 

2.  Professionals,  working  in  teams,  can  take 
a  year  to  write  one. 

However,  it  is  well  worth  trying  to  write  ac- 
tion games.  You  might  not  be  able  to  duplicate 
the  speed  or  complexity  of  professional  games, 
but  you  can  create  very  entertaining  games  of 
your  own.  After  you've  spent  a  few  weeks  getting 
familiar  with  BASIC  and  have  typed  in  a  few 
games  from  COMPUTE!,  you  are  ready  to  take  up 
the  challenge.  This  is  one  of  the  best  ways  to  learn 
some  important  programming  techniques  and  to 
explore  the  graphics  and  sound  capabilities  of 
your  computer. 

Ten  Million  IF/THENs 

Your  main  problem  is  going  to  be  speed.  BASIC, 
though  fast  enough  for  most  jobs,  is  pretty  slow 
when  it  has  to  keep  track  of  ten  aliens,  two  mother 
ships,  torpedoes,  stars,  and  the  player's  position. 
All  these  things  are  in  motion  at  once.  You  need 
to  have  a  way  to  control  players,  to  detect  colli- 
sions, to  score  points,  etc.  We  recently  received  a 
letter  from  reader  John  Anderson  which  touches 
on  these  problems: 

In  order  to  make  a  fast,  effective  "arcade- 
style"  game,  I  would  like  to  know  how  to  let 
my  computer  knoio  ivhere  a  large  number  of 
thijtgs  are  on  the  screen  (like  the  walls  in  a 
maze)  without  20,000,000  IF/THEN  state- 
ments. 1  xoould  also  like  to  know  how  to  keep 
things,  like  the  little  figures  racing  aroimd 
during  a  game,  from  plowing  through  walls 
and  wiping  them  out  or  coming  back  onto  the 
other  side  of  the  screen. 

As  John  points  out,  the  first  solution  that 
comes  to  mind  is  to  use  an  IF/THEN  test  for  every 
possible  event  in  the  game.  IF  the  ball  hits  the 
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target,  THEN  raise  the  score.  IF  the  ball  misses 
the  target,  THEN  let  it  move  one  more  space. 
And  on  and  on.  This  quickly  slows  the  action 
down  to  a  crawl. 

POKE  Ping  Pong 

One  of  the  simpler  arcade  games  is  a  simulation 
of  Ping  Pong.  You  need  to  keep  track  of  only  three 
things:  two  paddles  and  one  ball.  Let's  start  off  by 
solving  the  hardest  problem.  How  can  we  bounce 
a  ball  around  the  screen  both  quickly  and 
accurately? 

The  key  to  the  problem  is  the  fact  that  many 
computers  have  an  area  set  aside  in  RAM  which 
is  an  image  of  what  you  see  on  screen.  This  is  called 
memon/-mapped  video  and  most  computers  have  it. 
It  means  that  if  you  POKE  into  that  area  of  RAM, 
a  character  will  appear  on  screen.  The  next  RAM 
byte  address  is  the  next  space  on  screen,  and  so 
on.  You  can  use  this  built-in  "map"  to  tell  what  is 
where  by  using  the  fast  "PEEK"  command,  and 
you  can  move  things  quickly  with  POKEs. 

The  example  program  will  work  as  is  on  5K 
VIC,  Atari,  or  PET/CBM  computers.  Owners  of 
other  computers  will  need  to  make  changes  to  the 
following  variables: 

SCR  =  The  address  where  screen  RAM 
memory  starts. 

LN  =  The  length  of  one  screen  line. 
WALL  =  A  solid  square  that  appears  when 
this  number  is  POKEd  anywhere  into  SCR. 
BLANK  =  A  blank  space  character  that  re- 
turns the  screen  to  normal  if  POKEd  into 
SCR  on  top  of  a  WALL  or  FIGURE. 
FIGURE  =  A  character  that,  when  POKEd 
into  SCR,  looks  like  a  ball. 

The  memory  cells  holding  the  screen  image 
are  located  in  different  places  in  different  com- 
puters. The  Atari  screen  location  itself  can  move, 
so  you  determine  where  it  starts  by  using  the  for- 
mula in  line  100.  For  VIC  and  PET/CBM,  the  num- 
bers are  given  in  line  100.  First,  draw  a  border 
around  your  screen  like  a  picture  frame.  Perhaps 
print  reversed  spaces  all  around.  (See  lines  250- 
310.)  This  border  is  very  useful.  It  will  let  you 
know  when  your  ball  has  hit  the  edge. 


AT  SSI,  WE  GROW  MORE  THAN  APPLES. 


INTRODUCING  SOME  NEW  FRUITS  OF 
OUR  LABOR... FOR  THE  ATARI! 


At  SSI,  we  cultivated  our  fine  reputation 
in  the  computer  gaming  world  by  produc- 
ing some  of  the  best  Apple*  games  around. 
But  to  paraphrase  an  old  saying.  "Man 
does  not  live  by  Apples  alone." 

So  we  bent  our  backs  to  the  task  of  con- 
verting some  of  our  Apple  crops  to  the 
ATARI-  400/800.  The  three  games  you  see 
above  are  the  new  fruits  of  our  labor. 

As  part  of  our  exciting  RapidFire  series, 
they  contain  all  the  ingredients  needed  to 
make  the  perfect  strateg>'  simulations  for 
your  Atari.  Rooted  In  popular  science- 
fiction  and  fantasy  themes,  they  are 
challenging  and  sophisticated  -  yet  fast 
and  full  of  fun! 

Best  of  all,  they  re  ripe  for  the  picking  at 
your  local  computer/game  store  today! 


■  CYTRON  MASTERS"  puts  you  In  cliar(5c  of  a 
small  army  of  Cybernetic  Electronic  Devices. 
Your  forces  consist  of  laser-blasting  sliooter 
units.  toimiitaKe-like  mine  cytrons.  mobile 
bunker  cytrons.  guided  missiles  and  anti- 
missiles.  Use  these  mindless  but  deadly 
machines  lo  cnjsli  your  hapless  foes,  and  yon 
will  someday  become  a...Cytron  Master'. 

On  48K  disc  for  839.95;  32k  ca.sselte  ror«34.95. 

■  GALACTIC  GLADIATORS"  takes  you  to  a 
remotecomerofourv'ast  universe  to  participate 
in  a  wild  and  crazy  cosmic  shootout.  We're  talk 
ing  about  four-armed  Froglodjtcs  \vlth  phasor 
rifles.  Viklng-llke  Wodanllcs  wielding  laser 
sworda  and  ugly  Mutants  whose  only  socially 
redeeming  feature  Is  their  Death  Touch.  And 
theseare  the  nice  folks!    On  4eKdiscforS39.95. 

*ATAR1  is  a  registered  trademark  of  Atari  inc. 


■  THE  COSMIC  BALANCE"  Is  a  tactical  space 
game  that  not  only  lets  you  wage  magnificent 
starship  battles,  it  gives  you  the  chance  to 
design  and  build  your  ships  from  the  ground 
up!  With  a  host  of  variable  parameters  to  choose 
from,  you  can  equlpyoiir  fleet  with  ships  optimal- 
ly designed  to  suit  your  stvle  of  space  warfare.  On 
48K  disk  for  «39.93. 

Coming  soon  -  COSMIC  BALANCE  n  -  the 
strategic-level  adjunct  to  The  Cosmic  Balance. 


Iftherc  are  no  convenient  stores  near  you. 
VlSAand  M/C  holders  can  ordcrdlreci  by  calling 
800-227  1617.  x335  (tollfrevl.  In  California,  call 
800-772-3545,  x335. 

To  order  by  mail,  sendyour  check  !o:  Sfralegic 
Simulations  Inc.  465  Fairciiild  Drive.  Suite  108, 
IMountain  View.  CA 94043.  California  residents, 
add  6'/2%  sales  tax. 


WRITE  FOR  A  FREE  COLOR  CATALOG  OF  ALL  OUR  ATARI  GAMES  TODAYI 


Program  1:  pet,  Atari,  vie,  and  64  Version 

100  SCR=PEEK(88)+256*PEEK(89):REM  ADDRESS  OF 

SCREEN  MEMORY 
105  REM  USE  SCR=32768  FOR  PET/CBM, SCR=7680 

FOR  5K  VIC 
110  WALL=128:REM  WALL  CHARACTER,  SOLID 

SQUARE. TRY  OTHER  CHARACTERS. 
115  REM  WALL=160  FOR  PET/CBM/VIC 
120  LN=40:REM  LENGTH  OF  A  LINE.  USE  LN=22 

FOR  VIC,LN=a0  FOR  CBM  8032 
130  GOSUB  260: REM  DRAW  BORDER 
140  LOC=SCR+LN*10+LN/2:REM  LOCATION  OF  BALL 

ON  SCREEN  AT  FIRST 
150  VECTR=LN:REM  ALSO  TRY  -1 , +1 , LN-1 , LN+1 , 

ETC. 
160  BLANK=0:REM  BLANK=32  FOR  PET/CBM/VIC 
170  FIGURE=84:REM  "BALL"  CHARACTER.  USE 

FIGURE  =81  FOR  PET/CBM/VIC 
180  IF  PEEK(LOC+VECTR) OWALL  THEN  200 
190  VECTR=-VECTR:REM  REVERSE  DIRECTION 
200  POKE  LOG, BLANK: REM  ERASE  OLD  BALL 
210  LOC=LOC+VECTR:REM  CALCULATE  NEW  POSITION 
2  20  POKE  LOG, FIGURE: REM  PLACE  BALL 
230  GOTO  180 
2  40  END 

2  50  REM  BORDER  SUBROUTINE 
260  PRINT  CHR$(125); :REM  CLEAR  SCREEN.  USE 

PRINT  CHR$(147)  FOR  PET/CBM/VIC 
2  70  FOR  1=0  TO  LN-1:P0KE  SCR+I , WALL : NEXT  I: 

REM  TOP 
280  FOR  1=0  TO  LN-1:P0KE  SCR+LN*22+I ,WALL: 

NEXT  I  :REM  BOTTOM 
290  FOR  1=0  TO  22:POKE  SCR+I*LN, WALLjNEXT  I: 

REM  LEFT 
300  FOR  1=0  TO  22:POKE  SCR+LN-1+I*LN, WALL : 

NEXT  I  :REM  RIGHT 
310  RETURN 


LOC  is  a  variable  in  the  program  that's  always 
changing  whenever  the  ball  changes.  It  keeps 
track  of  the  current  location  of  the  ball.  What  you 
do  is  keep  another  variable  (VECTR,  in  this  exam- 
ple) which  holds  the  direction  and  distance  of  the 
balls  current  motion.  When  VECTR  is  added  to 
LOC,  we  know  where  to  move  the  ball  next. 

There  are  four  possible  directions  to  go  in  the 
simplest  kind  of  animated  games.  Traveling  up, 
VECTR  =  -LN  since  you  subtract  the  number  of 
spaces  in  one  screen  line  to  move  the  ball  to  the 
line  above.  Going  down  is  +LN,  right  is  + 1,  left 
is-1. 

Notice  line  180.  That  is  how  the  computer 
tells  if  the  ball  has  reached  a  border.  The  next 
position  the  figure  is  supposed  to  be  POKEd  into 
is  checked  to  see  if  the  WALL  variable  is  sitting 
there.  If  not,  the  figure  is  moved  (lines  200-220). 
If  there  is  a  wall,  line  190  reverses  the  figure's 
direction. 

If  you  type  in  the  example  program,  you'll  be 
on  your  way  to  making  a  Ping  Pong  game  that 
will  be  as  fast  as  you  could  want.  What's  left  is  to 
play  around  with  VECTR  to  get  different  angles 
of  bounce  off  walls  so  the  ball  can  go  anywhere. 
Then  add  two  movable  pieces  of  wall  (paddles) 
and  score-keeping. 
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Other  Computers 

Some  computers,  the  Apple  for  example,  do  not 
have  standard  memory-mapped  video.  There  are 
usually  provisions  for  moving  objects,  however. 
If  your  computer  has  a  PLOT  command,  you  can 
draw  the  walls  in  one  color  and  then  use  another 
color  for  the  ball.  You  will  also  need  to  use  a 
LOCATE,  POINT,  or  SCRN  command  to  "read" 
(PEEK)  the  screen  to  check  for  collisions  or  a 
bounce  off  a  wall. 

Program  2:  Apple  version 

100  OR  :  REM  LO-RES  GRAPHICS 

110  GOSUB  1000:  REM  DRAW  BORDER 

120  X  =  20:Y  =  20 

130  XVECTR  =  1:YVECTR  =  -  1:  REM  START  WITH 

UPPER  DIAGONAL  RIGHT  DIRECTION 
140  PT  =  SCRN(  X  +  XVECTR, Y  +  YVECTR) :  REM 

LOOK  AT  POINT 
1S0  IFPT=15  THEN  XVECTR=-XVECTR: YVECTR=-YVE 

CTR:REM  IF  WALL  HIT, REVERSE  DIRECTION 
160  C0L0R=  0:  PLOT  X,Y:  REM  ERASE  OLD  BALL 
170  X  =  X  +  XVECTR: Y  =  Y  +  YVECTR:  REM 

UPDATE  X,Y 
180  COLOR=  1:  PLOT  X,Y 
190  GOTO  140 

999  END 

1000  COLOR=  15 

1010  FOR  I  =  0  TO  39:  PLOT  1,0:  NEXT  :  REM 

YOU  COULD  USE  HLIN  0,39  AT  0 

1020  FOR  I  =  0  TO  39:  PLOT  1,39:  NEXT 

1030  FOR  I  =  0  TO  39:  PLOT  0,1:  NEXT 

1040  FOR  I  =  0  TO  39:  PLOT  39,1;  NEXT 
1050  RETURN 

Since  PLOT  uses  X,  Y  coordinates  to  locate 
things,  it  might  be  a  good  idea  to  keep  changing 
the  X,  Y  coordinates  separately.  Instead  of  using 
a  single  vector  (VECTR  in  Program  1),  use  an  X 
vector  and  a  Y  vector.  For  instance,  the  Y  would 
be  +  1  and  the  X  would  be  0  if  you  wanted  to  move 
the  ball  downward.  Program  2  is  an  example  of 
this  approach  on  the  Apple  II. 

//  there  is  a  topic  that  you  would  like  to  see  discussed  in  this 
coliinm,  send  a  card  or  letter  to:  The  Beginner's  Pn^c, 
COMPUTE!  Magazine,  P.O.  Box  5406,  Greensboro,  NC 
27403.  ® 


VIDEO  MONITOR  CABLES 


I^OR  VIC    Ce4     ATARI  SOO 


VIDEO/AUDIO     (RCA  or  Mini  Phono  Plug  on  Audio) 
VIDEO  ONLY    (All  Cables  Are  36'! 


n.95 
8.95 


LUMINANCE      For  Use  With  Monochrome  Monitors 


8.95 


C.64  VERSACABLE  (Outputs:  Video  Audio.  Luminance        19.95 
Inputs.Audio) 


VIC'AMP-S39.95 


Amplifier  ^nd  speaker  for  use 
wtth  V!C-20  and  monitor, 
seper^le  vofume  contfo/, 
headphone  ouzpuT.no  batteries. 


MISSING  LINK  PRODUCTS 

P.O.  BOX  6460 
COLORADO  SPHINCS 
COLORADO  80934 


Call  For  Quantity  Pricing  (3031  4750083 


The  Home  Accountant: 
The  ^1  best-seller. 
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Any  home  finance  packase  will  balance  your 
checWoook.  But  to  become  the  #1  best-seller 
you've  sot  to  be  something  special. 

The  Home  Accountant"  is. 

It's  the  only  one  that  prints  a  net  worth 
statement  and  a  personal  finance  statement. 
So  you  know  exactly  where  you  stand 
financially  every  day  of  the  year.  It  will  even 
print  your  checks,  automatically. 

Not  on  ly  that,  The  Home  Accou  ntant"  lets  you 
label  every  transaction.  Just  imagine  sittins 
down  to  do  your  taxes  and  having  every 
penny  you've  spent  and  earned  neatly  listed 
by  category —and  available  at  the  touch  of  a 
button.  It's  an  incredible  time-saver 

You  can  also  create  bar,  line  and  trend 
analysis  graphs  for  every  category —in  color 
It's  great  for  realistic  budgeting. 

Sound  amazing?  Wait,  there's  more. 

Let's  say  you  write  a  check  to  pay  your 
Visa.The  Home  Accountant™  automatically 
debits  your  checking  account  and  credits 
your  Visa  account. 

And  it  docs  this  with  every  one  of  the  two 
hundred*  budget  categories:  credit  cards, 
checking  accounts,  money  markets,  cash,  rent 
checks,  insurance  payments— you  customize 
your  own  financial  package. 

Check  out  The  Home  Accountant"  soon. 
You'll  find  it  does  a  lot  more  than  simply 
manage  your  money. 

It  manages  your  money  simply. 

*The  Home  Accountant™  is  available  for  the 
Apple  ll/IBM  Personal  Computer/Atari  400/ 
800  Computers/Osborne/TRS  80  Model  III/ 
Commodore  VIC64.The  actual  budget 
capacities  will  vary  with  each  computer 


Continental 

Software 


A  Division  at  Arrays,  Inc. 
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It  sells  the  most, 
because  it  does  the  most! 


Continental  Software  Co.,11223  South  Hindry  Avenue,  Los  Angeles,  California  90045  Telephone  (213)  417-3003  •  (213)  417-8031 


YOURCHILDS  WORLD. 

Announcing  new  educational  courseware 

for  microcomputers  to  improve  your  child's 

Basic  Skills,  High  School  Skills  or  Foreign  Language  vocabulary. 
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NOW.  PLATO  Basic  Skills. 
NOW.  PLATO  High  School  Skills. 
Both  for  use  with  TI 99/4A.* 

Control  Data  and  Texas  Instruments  are 
working  together  to  make  this  nationally 
recognized  PLATO  courseware  available 
via  microcomputers. 

Control  Data's  PLATO  Basic  Skills  is  a  com- 
prehensive curriculum  designed  to  enhance 
the  development  of  elementary  and  junior 
high  Reading,  Math  and  Grammar  skills. 

Control  Data's  PLATO  High  School  Skills 

help  high  school  level  students  master  Reading, 
English,  Math,  Social  Studies  and  Science.  It 
has  been  used  to  assist  students  preparing  for 
G.E.D,  exams. 

*For  Basic  and  High  School  Skills  pricing  and  order 
information,  write:  Texas  Instruments,  Education 
Department,  Box  53,  Lubbock,  TX  79408. 
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NEW!*  Nine  lessons  in 
Foreign  Languages  for 
use  with  Apple  II  Plus. 

Three  lessons  each  for  French, 
Spanish  and  German.  Each 
lesson  uses  a  hangman  or 
pyramid  game  to  help  children 
learn  words  most  associated 
with  defined  activities.  For 
junior  or  senior  high  students. 

Travel  Words:  Children  study 
French,  Spanish  or  German 
words  they  need  to  know  to 
buy  train,  plane  or  bus  tickets,- 
order  in  a  restaurant;  request 
medical  assistance,-  read  street 
signs,-  etc. 

Shopping  Words:  Children 
study  French,  Spanish  or  Ger- 
man words  they  need  to  know 
to  shop  for  food,  clothing,  etc. 

Classroom  Words:  Children 
study  the  French,  Spanish  or 


German  words  that  are  common 
to  the  school  environment. 
*  Available  March  30 

Lessons  Available 
For  Apple  II  Plus, 
TI 99/4A  and  Atari  800. 

Basic  Number  Facts:  Practice 
in  addition  without  carrying; 
subtraction  without  borrowing; 
and  multiplication/division 
with  single  digits.  For  elemen- 
tary students. 

Whole  Numbers:  Practice  in 
addition,  subtraction,  multi- 
plication, division  and  mixed 
numbers.  For  elementary  and 
junior  high  students. 

Decimals:  Practice  locating 
decimal  numbers  on  the  number 
line.  For  elementary  students. 

Fractions:  Same  skill  level  and 
format  as  decimals. 


Physics — Elementary 
Mechanics:  Students  are 
shown  a  physical  problem,  then 
must  "purchase"  the  missing 
information  to  answer  it 
correctly.  For  senior  high 
physics  students. 
French,  German,  Spanish 
Vocabulary  Builders:  Gives 
children  a  basic  vocabulary  of 
500  words.  Supplements  intro- 
ductory and  refresher  courses. 

Computer  Literacy — Intro- 
duction: For  jr.  or  sr.  high 
and  vocational  school  students. 


INTRODUCTORY 
OFFERING: 

'  Single  lesson,  $45.00 

•  Additional  lessons,  $35.00  ea. 

•Additional  disk  included 

with  each  lesson  ordered  at 

no  extra  charge 
'  10  day  money-back  trial 
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COMPUTER-BASED  EDUCATION 


How  The  Pros  Write 
Computer  Gomes 


Tom  R.  Halfhill,  Features  Editor 


Have  you  ever  admired  a  computer  game,  and  wondered 
how  it  was  programmed?  Where  the  programmer  got 
the  idea  or  what  programming  tools  were  used?  Or  how 
long  it  took?  Here's  the  inside  ston/  on  how  professional 
game  programmers  work. 

So  there  you  are  at  one  o'clock  in  the  morning, 
nodding  over  your  computer  keyboard  with 
bloodshot  eyes,  trying  to  program  your  first  com- 
puter game  in  BASIC.  "Space  Weirdos"  seemed 
like  a  good  idea  at  first,  but  it  isn't  turning  out 
that  way.  The  Weirdos  keep  flying  off  the  screen 
and  causing  errors.  Even  when  the  Weirdos  are 
on  the  screen,  they  move  so  slowly  that  they  could 
be  zapped  by  a  sleeping  zombie.  And  now  you 
realize  that  there's  no  way  for  the  game  to  keep 
track  of  scores. 

Obviously,  there  must  be  some  trick  to  pro- 
gramming games  that  you  don't  know  about. 
How  did  that  guy  ever  program  Raster  Blaster, 
anyway?  That  fellow  who  did  Space  Eggs  must've 
taken  ten  years.... 

An  Individualistic  Bunch 

Actually,  of  course,  there  is  no  "trick"  to  pro- 
gramming a  top-notch  computer  game.  Like  most 
other  skills,  game  programming  is  an  art  which 
usually  requires  years  to  develop  (although  a  few 
have  done  it  in  months). 

Good  game  programming  requires  a  high 
level  of  mastery  of  the  computer,  and  the  ability 
to  constantly  push  the  machine  to  its  limits  -  or 
even  beyond  established  limits.  It  is  safe  to  say 
that  some  of  the  most  innovative  microcomputer 
programming  going  on  today  is  in  the  field  of 
entertainment.  Techniques  discovered  and  shar- 
pened by  game  programmers  spread  to  educa- 
tional programs  and  even  business  software  (wit- 
ness how  high-resolution  graphics  are  becoming 
as  standard  a  feature  on  high-end  personal  com- 
puters as  80-column  screens). 

Not  only  is  there  no  "trick"  to  game  pro- 
gramming, but  there  is  also  no  single  style.  Al- 
though many  people  think  of  programming  as  a 
primarily  technical  task,  it  is  really  a  highly  creative 
pursuit.  As  a  result,  professional  programmers 
tend  to  be  a  very  individualistic  bunch.  The  game 
programmers  we  contacted  advocate  several  dif- 
ferent styles.  And  it's  a  good  thing  they  usually 
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work  alone  on  projects,  because  some  of  their 
styles  are  totally  incompatible  with  each  other. 
For  example,  some  programmers  work  everything 
out  on  paper  before  they  ever  touch  a  keyboard. 
Others  sit  down  at  the  keyboard  and  start  hacking 
away  without  ever  touching  paper. 

On  the  other  hand,  professional  game  pro- 
grammers also  have  some  characteristics  in  com- 
mon. Nearly  all  are  men  in  their  20s  who  have 
been  working  with  computers  for  several  years. 
Many  were  introduced  to  computing  as  teen- 
agers. They  tend  to  specialize  on  one  particular 
computer,  often  the  one  on  which  they  learned. 
Surprisingly,  few  professional  game  programmers 
have  computer-related  college  degrees,  or  even 
any  formal  education  in  programming.  Virtually 
all  of  them  write  their  games  100  percent  in 
machine  language. 

Start  With  An  Idea 

Computer  games  have  a  lot  in  common  with 
novels.  They  begin  life  as  an  idea  in  someone's 
mind,  an  idea  that  is  then  developed  into  a 
"scenario,"  or  plot.  When  the  idea  has  matured 
or  solidified  to  a  certain  point,  work  begins.  As 
things  progress,  parts  of  the  original  idea  may  be 
dropped,  and  subplots  may  be  added.  After  much 
revision,  the  work  finally  approaches  completion. 
Often,  the  work  is  declared  "done"  only  because 
the  author  is  too  spent  to  carry  it  any  further,  or 
because  a  deadline  looms.  Then,  like  a  novel,  the 
computer  game  hits  the  market  and  lives  or  dies 
on  the  effectiveness  of  its  promotion,  the  reactions 
of  reviewers,  and  the  response  of  consumers. 
Only  a  few  rise  to  the  top  and  become  best 
sellers. 

Obviously,  the  first  critical  step  is  coming  up 
with  an  idea.  Video  game  designers  are  being 
crificized  these  days  for  copying  each  other's 
work,  but  the  better  ones  spend  lots  of  fime 
racking  their  brains  for  original  concepts.  How  do 
they  go  about  it? 

"That's  a  real  tough  one,"  says  Mike 
Branham,  manager  of  software  development  for 
Synergistic  Software  in  Bellevue,  Washington. 
"First  of  all,  we  decide  what  type  of  game  we 
want  to  do  -  such  as  an  adventure  game,  another 
space  game,  a  general  arcade-type  game,  or  what- 
ever.... The  programming  staff  here  provides  a 
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lot  of  creativity.  We'll  start  with  an  idea  and  de- 
velop it  as  the  game  progresses.  Usually  the 
scenario  has  changed  by  the  time  the  game  is 
finished,  because  of  certain  limitations  and  so 
forth." 

Sometimes,  says  Branham,  instead  of  build- 
ing a  program  around  a  scenario,  a  scenario  is 
built  around  a  programming  technique. 

"Procyon  Warrior,  for  example,  is  a  game  we 
released  just  to  show  off  the  capabilities  of  the 
Fast  Draw  portion  of  our  Cmnc  Animation  Package 
[a  collection  of  graphics  utilities  sold  by  Synergis- 
tic]. We  started  with  that  technique  and  built  the 
whole  game  around  it." 

At  Synergistic,  multiple  minds  are  involved 
in  shaping  a  game  concept  on  paper  before  a 
programmer  even  approaches  a  computer.  An 
important  part  of  Branham's  job  is  supervising 
this  process,  and  later,  helping  the  programmers 
out  if  they  get  stuck  on  certain  routines.  "We'll 
start  by  writing  a  list  of  all  the  things  that  will 
happen  in  the  game.  We'll  write  page  after  page 
of  'what-ifs'  -  what  if  this  happenns  or  what  if 
that  happens.  Then  we  pare  it  down,  eliminating 
those  things  not  valid  to  the  game  or  possible  on 
the  machine." 

One  of  Synergistic's  staff  programmers  is 
David  Kampschafer,  who  wrote  Planetary  Guide 
and  parts  of  the  Game  Animation  Package,  both  for 
the  Apple.  Kampschafer  searches  for  inspiration 
from  such  diverse  sources  as  "TV,  magazines, 
talking  to  people,  going  to  arcades,  reading  a  story 
in  a  book.  It's  just  a  matter  of  looking  around  and 
seeing  what  people  enjoy,  what  they  want,  what 
they  think  is  fun." 

Dropping  by  the  local  arcade,  it  turns  out,  is 
the  most  common  way  professional  programmers 
generate  ideas  for  new  games.  They  gravitate 
toward  the  machine  which  attracts  the  largest 
crowd,  and  try  to  figure  out  what  makes  the  game 
so  popular.  Is  it  the  scenario,  or  a  certain  graphics 
technique?  Often  they  can  find  out  only  by  playing 
the  game  themselves,  perhaps  hundreds  of 
times. 

"I  wouldn't  call  myself  a  game  fanatic,  but  I 
do  go  to  the  arcades  now  and  then,"  says  Jack 
Verson  of  JV  Software  in  Santa  Clara,  California. 
Verson  programmed  Ghost  Encounters,  Action 
Quest,  and  JV's  latest  release.  Journey  To  The  Planets 
-  all  combination  arcade/adventure  games. 

Verson  says  a  few  programmers  still  visit 
arcades  to  find  a  new  game  to  copy.  "I  know  some 
people  who  try  to  copy  the  arcade  games  almost 
verbatim,  changing  it  just  enough  to  avoid  prob- 
lems with  the  legal  staff." 

However,  more  copycat  programmers  are 
abandoning  this  practice  because  of  vigorous  pro- 
secution by  companies  such  as  Atari,  Inc.,  as  well 
as  increasing  competition.  Still,  incentive  remains 
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to  quench  the  game-playing  public's  thirst  for 
home  computer  replicas  of  arcade-style  games. 

That's  How  The  Ball  Bounces 

Some  games  are  conceived  as  accidents.  Or,  as 
programmer  Nasir  Gebelli  admits,  "Some  games 
come  from  mistakes.  I'm  experimenting  with 
something  and  a  good  image  comes  up,  and  1 
think  it  might  be  good  in  a  game,  so  I  develop  the 
game  around  it.  The  image  would  come  first  and 
the  story  would  come  later." 

Gebelli,  almost  legendary  among  Apple 
gamesters  for  such  works  as  Space  Eggs,  Cyber 
Strike,  and  Gorgon,  started  programming  for  Sirius 
Software  several  years  ago  before  splitting  off  to 
form  his  own  company  in  Sacramento,  California, 
Gebelli  Software,  Inc.  He's  one  of  those  program- 
mers who  disdain  paperwork;  95  percent  of  an 
idea  is  formulated  in  his  head  before  he  starts 
programming,  he  says,  and  only  five  to  ten  percent 
of  the  original  concept  changes  during  the  course 
of  work. 

In  Gebelli's  case,  his  entire  career  came  about 
by  accident.  "Programming  games  wasn't  some- 
thing 1  always  wanted  to  do,  it  was  just  something 
that  happened,"  he  explains.  "I  got  an  Apple  and 
was  interested  in  the  color  and  graphics,  and  then 
wrote  a  graphics  package.  And  the  routines  in  the 
graphics  package  weren't  for  anything,  really, 
except  to  show  off." 

Gebelli  showed  the  package  to  a  Computer- 
land  salesman,  who  offered  to  buy  it.  Realizing 
he  was  on  to  something,  Gebelli  wrote  a  game 
called  Star  Cruiser.  It  was  marketed  by  Sirius,  and 
his  career  was  launched. 

Lots  of  games  have  been  hatched  from 
graphics  experiments.  Among  these  are  two  from 
Datamost  in  Northridge,  California.  "Pandora's 
Box  and  Guardian  were  both  totally  original  con- 
cepts which  I  came  up  with  just  to  do  some 
graphics  which  had  never  been  done  before," 
says  Datamost  programmer  Bob  Flanagan. 

"The  Apple  game  market  is  so  crowded  that 
you  have  to  do  something  really  different  to  stand 
out.  My  ex-girlfriend  actually  suggested  the  name 
Pandora's  Box,  and  1  built  the  whole  game  around 
that  name.  It  uses  multidirectional  full-screen 
scrolling,  much  like  what  you  commonly  see  on 
the  Atari.  That  had  never  been  done  before  on 
the  Apple  because  it's  so  much  harder  to  do." 

Another  accidental  game  is  the  popular  Pool 
1.5,  sold  by  IDSI  of  Las  Cruces,  New  Mexico. 

"I'll  tell  you  what  happened  with  Pool,"  says 
Howard  de  St.  Germain,  who  wrote  the  game 
with  his  partners,  Don  Hoffman  and  David 
Morock.  "Before  I  got  involved  in  micro- 
computers, 1  was  working  on  a  Remtek  system  [a 
large  minicomputer]  and  became  interested  in  the 
idea  of  simulating  the  interaction  between  two 
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perspective.  Zaxxon^'',  one  of  the  most 
popular  arcade  games  of  1982.  is  now  avail- 
able for  use  with  your  home  computer 
system. 
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a  3-dimensional-like  playfield  which  sets 


Zaxxon"  looks  and  sounds  like  aircraft 
flight,  and  players  can  soar  to  new  levels  of 


home  computer  entertainment.  From  the 
daring  attack  on  the  enemy's  floating  for- 
tress and  the  blazing  battle  against  the  en- 
emy's fighter  fleet  to  the  final  showdown  with 
the  deadly  armored  robot,  Zaxxon""  chal- 
lenges the  skill  and  imagination  of  every 
player  at  every  level  of  skill. 

Imagine  yourself  the  pilot,  attacking  the 
enemy  fortress-climbing,  diving,  strafing  to 
score  points  and  extra  fuel.  The  enemy 
fights  back  with  a  barrage  of  missiles  and 
gunfire.  Then  you  face  a  fleet  of  enemy  fight- 
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and  flying  skill.  Survive  this  battle  and  the 
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riers,  then  you've  earned  the  ultimate  chal- 
lenge; a  blazing  confrontation  with  the  pow- 


erful robot,  armed  with  a  lethal  homing 
missile. 

Zaxxon"  is  the  one  game  that  you  must  see 
to  believe.  You  have  to  play  it  to  feel  its  im- 
pact. If  you're  ready  to  face  the  challenge, 
check  with  your  local  software  dealer  or 
send  check  or  money  order  with  S2.00  post- 
age'handling.  California  residents  add 
672%  sales  tax.  Available  on  cassette  or 
diskette.  Suggested  retail  price  $39.95. 

Available  in  January  on  Atari ' .  February  on 
Apple"  and  Radio  Shack"  Color,  and  April 
on  Tl  99  ^A'"  and  NEC  6000'" . 
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balls  -just  that  aspect  of  it,  not  even  thinking 
about  pool." 

While  contemplating  how  the  ball  bounces, 
de  St.  Germain  mentioned  his  idea  to  Hoffman, 
who  was  experienced  with  Apple  graphics. 
Hoffman  suggested  that  with  the  proper 
mathematics,  they  could  develop  the  concept  into 
an  entire  pool  simulation.  They  got  to  work,  and, 
after  three  or  four  months  of  part-time  labor, 
emerged  with  the  first  Apple  version  oiPoot.  Then 
they  formed  IDSI  and  started  making  money. 
Since  then,  they've  translated  the  game  to  work 
on  the  Atari,  and  have  written  two  variants:  Pool 
400,  a  stripped-down  version  that  fits  into  an  Atari 
cartridge,  and  Trick  Shot. 

Next,  one  of  the  partners  attended  an  Atari 
workshop  to  learn  Atari  programming  techniques, 
and  developed  a  fast  top-to-bottom,  fine-scrolling 
routine.  Without  any  clear  idea  of  how  the  game 
would  end  up,  the  three  spent  six  months  of  part- 
time  work  shaping  the  scrolling  routine  into  Free- 
way  Blast. 

Freeway  Blast  also  is  proving  successful.  But 
does  that  mean  IDSI  will  continue  to  take  the 
dartboard  approach  to  game  concepts?  No  way, 
not  in  today's  market,  says  de  St.  Germain. 

"To  tell  you  the  truth,  when  we  first  started 
in  this  business,  we  didn't  begin  with  solid  ideas 
for  games.  But  we  do  now.  From  experience  now 
we  know  what  elements  a  game  needs  to  be 
successful." 

These  elements  include  a  two-player 
alternating-play  option,  high  score  tabulation  so 
players  have  a  larger  goal  to  aim  for,  a  pause  option 
in  case  of  ringing  telephones  or  other  interrup- 
tions, and  multiple  difficulty  levels. 

Like  IDSI,  virtually  all  the  software  houses 
are  taking  a  more  studied  approach  to  game  pro- 
gramming. Where  once  a  programmer  would 
write  a  game  on  his  own  and  drop  it  in  a  company's 
lap,  now  marketing  considerations  are  determin- 
ing the  nature  of  games  before  they  ever  leave  the 
planning  stages.  Because  of  hotter  competition, 
putting  a  new  game  on  the  market  requires  an 
ever-larger  commitment  on  the  part  of  a  software 
company,  so  marketing  minds  rule  where  once 
only  tone  programmers  trod. 

"I  am  not  the  person  who  knows  what  the 
market  is  like,"  explains  Datamost's  Flanagan.  "I 
mean,  1  know  what  1  like,  but  I  don't  know  what 
the  market  likes.  They  [the  marketing  experts] 
do,  because  they're  out  there  dealing  with  it  every 
day,  so  1  go  to  them  to  see  what  they  want." 

As  an  illustration,  the  last  game  Flanagan 
dropped  in  his  boss's  lap  was  Pandora's  Box.  His 
latest  work,  Spectre,  was  developed  only  after 
careful  planning  and  consultation  with  Bob 
Gordon,  owner  of  Datamost. 


The  Paper  Chase 

Once  everyone  is  satisfied  that  the  basic  idea  is 
solid  enough  to  warrant  a  programmer's  valuable 
time,  work  begins.  But  this  stage  -  the  most  critical 
to  a  game's  development  -  is  where  the  program- 
mer's individual  style  still  rules  supreme.  You 
can  divide  programmers  into  two  general  groups: 
those  who  work  everything  out  carefully  on  paper 
first,  and  those  who  don't.  Of  course,  there  is  a 
range  of  styles  in  between.  The  two  extremes  are 
represented  by  Nasir  Gebelli  and  Synergistic's 
David  Kampschafer. 

GebeUi  does  it  all  in  his  head.  He  just  sits 
down  at  the  keyboard,  usually  an  Apple,  and 
starts  programming.  "Theoretically,  you  can  pro- 
gram anything  in  your  head  that  you  can  program 
on  a  computer,"  he  says. 

Gebelli  doesn't  use  a  printer,  and  he  programs 
the  machine  language  with  a  mini-assembler  so 
sparse  that  he  cannot  even  go  back  and  insert  a 
line  of  code.  Any  revisions  must  be  made  by  re- 
locating the  entire  program  in  another  area  of 
memory.  What's  more,  sometimes  he  doesn't 
even  bother  to  save  the  source  code  after  the  pro- 
gram is  assembled  into  machine  language. 

"If  I  wanted  to  change  something  in  Space 
Eggs  right  now,"  says  Gebelli,  "I'd  have  to  look  at 
it  the  same  way  I'd  look  at  anybody  else's  program 
-  figure  out  what  the  routines  are  doing  and  then 
change  them." 

Nor  does  Gebelli  have  a  predetermined  goal 
to  work  toward.  "1  never  really  finish  a  program," 
he  says.  "I  just  stop  working  on  it."  Gebelli  takes 
anywhere  from  one  week  to  one  and  a  half  months 
to  complete  a  game,  which  is  less  time  than 
most  of  the  other  programmers  interviewed  by 
COMPUTE!.  He  says  Space  Eggs  took  seven  or  eight 
days,  working  eight  hours  a  day,  and  that  Gorgon 
took  five  weeks. 

Still,  Gebelli  admits  that  sometimes  his 
methods  slow  him  down  -  such  as  when  he  de- 
cides to  change  all  the  shapes  on  the  screen  when 
the  game  is  nearly  done  -  but  it's  his  style,  so  he 
sticks  to  it.  As  the  saying  goes,  who  can  argue 
with  success?  But  Gebelli  is  definitely  the  excep- 
tion; few  programmers  are  comfortable  with  these 
methods.  Kampschafer  is  Gebelli's  opposite. 

"I'm  a  paper  programmer,"  says 
Kampschafer.  "I  write  everything  on  paper  first  - 
flowcharts,  outlines,  everything.  1  even  write  the 
assembly  code  on  paper  first  before  going  to  the 
computer. 

"In  writing  any  kind  of  program,  whether  it 
be  a  game  or  educational  program  or  business 
software,  you  should  plan  it  all  out  ahead  of  time 
so  you  know  exactly  what  you're  doing  as  you 
write  the  program.  If  you  force  yourself  to  work  it 
out  on  paper  first,  you'll  find  that  it  will  cause 
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you  less  work  in  the  long  run.  You'll  actually  get 
done  in  less  time.  Of  course,  I  do  it  that  way  be- 
cause 1  was  trained  and  taught  to  do  it  that  way, 
but  it  really  does  work." 

Parlez-vous  6502? 

One  of  the  things  to  be  decided  during  the  plan- 
ning stage  is  what  computer  language  to  use  to 
write  the  program.  In  most  cases,  there's  no  ques- 
tion: machine  language.  There's  a  good  reason 
for  this:  speed. 

Although  BASIC  and  similar  high-level  lan- 
guages are  easy  to  use,  they  are  also  relatively 
slow,  since  their  rather  abstract  instructions  must 
be  translated  (or  interpreted)  line-by-line  into  the 
computer's  own  binary  code  while  the  pro^^ram  runs. 

The  computer  interprets  the  instructions  so 
fast  that  the  delay  isn't  noticed  in  most  programs. 
But  games  are  a  different  story.  Animating  a  mul- 
ticolored object  -  or  many  objects  -  across  a  TV 
screen  at  high  speed  requires  thousands  of  calcu- 
lations per  second,  and  often  the  only  answer  is 
to  write  the  program  in  the  computer's  own  lan- 
guage so  it  doesn't  have  to  do  any  interpreting. 
Ergo,  machine  language. 

Here  again,  programmers'  styles  vary  widely. 
In  the  old  days  of  computer  programming  (the 
real  old  days,  the  1950s),  programmers  had  to 
hand-assemble  their  code,  laboriously  coding  the 
instructions  directly  in  binary  (a  base  2  numbering 
system),  octal  (base  8),  or  hexadecimal  (base  16). 

Nowadays,  virtually  all  machine  language 
programmers  use  an  assembler,  a  programming 
utility  which  is  often  flexible  enough  to  be  called  a 
language  itself.  Assemblers  vary  in  their  features, 
but  in  general  they  make  the  coding  process  easier 
and  more  abstract.  Some  programmers,  like 
Gebelli,  use  stripped-down  assemblers  with  al- 
most no  extra  features.  Others  use  very  advanced 
macro  assemblers.  Still  others,  like  Synergistic's 
Kampschafer,  find  it  easier  to  write  programs  or 
parts  of  programs  in  a  high-level  language  and 
then  translate  them  to  machine  language. 

"I  do  this,"  explains  Kampschafer,  "to  get  an 
idea  of  how  the  action  is  going  to  happen,  and 
how  the  program  looks.  I  like  to  use  structured 
languages  such  as  Pascal  because  I  like  the  struc- 
ture; it  helps  me  to  organize  my  thoughts." 

Programmers  such  as  Kampschafer,  w^ho 
was  formally  trained  in  programming  and  is  work- 
ing toward  a  degree,  also  prefer  to  write  their 
programs  in  modules,  small  sections.  This  also 
helps  at  the  debugging  stage. 

"For  example,  you  might  have  a  little  guy 
running,  and  monsters  moving,  and  hazards 
happening,  and  scores  updating,  so  you  write 
these  parts  as  separate  modules  and  try  them  out 
first  to  make  sure  they're  working  properly  before 
joining  them  together." 
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Some  game  programmers  carry  this  even 
further  by  maintaining  a  library  of  routines  for 
animation,  scoring,  initializing,  and  other  func- 
tions common  to  nearly  all  computer  games.  They 
build  a  new  game  by  modifying  these  tried-and- 
true  routines  to  fit  the  task  at  hand.  But  other 
programmers  write  each  game  from  scratch,  ar- 
guing that  the  more  specific  the  machine  code, 
the  faster  the  execution.  If  you  haven't  already 
guessed,  that's  Nasir  Gebelli's  method. 

Flanagan,  of  Datamost,  prefers  to  start  most 
of  his  programming  on  paper.  The  exceptions  are 
simple  routines  such  as  sound  effects,  joystick 
reading  loops,  and  routines  for  printing  characters 
on  the  screen.  "The  first  thing  I  do  once  I've  come 
up  with  the  actual  idea  is  to  grab  some  graph  paper 
with  a  20  by  40  grid  and  plot  out  exactly  what  the 
screen  is  going  to  look  like,  what's  going  to  be  in 
each  square." 

Then  he  sits  down  at  his  Apple  and  boots  up 
Microsoft's  Assembly  Language  Development  System 
with  CP/M.  "I  can  usually  get  a  sample  screen 
working  for  a  game  within  a  couple  of  hours." 

Next,  Flanagan  starts  on  the  animation.  "I 
use  the  'top-down'  programming  approach  that 
they  talk  about  in  all  the  books.  1  break  the  task 
down  into  a  series  of  simple  problems,  and  some- 
times those  simple  problems  can  be  broken  down 
even  further  to  be  solved  one  by  one.  That's  better 
than  just  writing  a  huge  mess  of  a  program  and 
then  sitting  back  and  saying,  'Now,  what's  wrong 
with  this  program,  which  routine  is  messing  up?'  " 

At  Synergistic  Software,  the  programming 
staff  invested  lots  of  time  developing  a  package  of 
utilities  to  streamline  the  game-writing  process. 
Synergistic  has  a  bit-mapped  graphics  editor  and 
a  block-draw  routine  running  on  all  its  machines, 
and  its  own  integer  BASIC  compiler  for  the  Apple 
(a  compiler  automatically  translates  a  program 
from  a  high-level  language  into  code  which  is 
very  close  to  machine  language).  Branham,  the 
software  development  manager  at  Synergistic, 
says  one  of  his  programmers  can  sit  down  at  an 
unfamiliar  machine  and,  with  these  utilities,  begin 
writing  an  advanced  game  almost  imn^ediately. 

"Tools  are  a  most  important  part  of  a  pro- 
grammer's cache  of  programming  skills,"  says 
Branham.  "The  programmer  who  doesn't  have 
tools  and  who  wants  to  hard-code  everything 
from  scratch  is  going  to  be  in  for  a  lot  of  headaches, 
and  is  going  to  take  a  lot  of  time.  These  are  the 
type  of  programmers  who  will  spend  two  years 
writing  a  brilliant  game  that  becomes  a  bestseller 
and  makes  them  a  million  dollars  a  month  and 
everything,  but  then  when  you  say,  'Translate  it 
over  to  the  Apple,'  they  answer,  'Give  me  another 
year.'  They're  lost  because  they  have  to  re-do 
everything  from  scratch." 

Although  Branham  encourages  his  program- 
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mers  to  organize  their  work,  he  says  he  is  careful 
not  to  cramp  their  style.  "We  let  our  programmers 
retain  their  individuality.  If  we  tried  to  force  a 
certain  way  of  doing  things  on  our  programmers, 
then  our  programmers  would  get  unhappy  and 
would  go  somewhere  else,  to  Sirius  or  wherever." 

The  Difficulty  Of  Difficulty 

Most  of  the  programmers  we  talked  to  say  it  takes 
them  a  couple  of  months  to  complete  a  typical 
game  program.  Polishing  the  program  is  some- 
times the  hardest  part  of  all.  Many  programmers 
say  the  final  ten  percent  of  the  program  causes  90 
percent  of  the  heartache.  That's  because  errors 
have  to  be  weeded  out,  rough  edges  smoothed, 
and  the  game's  final  "character"  molded. 

"You  have  to  spend  a  lot  of  time  watching 
other  people  play  it,"  says  JV  Software's  Jack  Ver- 
son.  "Especially  adventure-type  games  where 
there  are  many  objects  to  be  picked  up  or  cropped 
or  moved  around.  There  are  many  possible  per- 
mutations.... You've  got  to  watch  the  person  ex- 
plore all  those  permutations,  because  they'll  al- 
ways do  things  you  didn't  anticipate,  things  I 
would  never  do  myself  and  didn't  account  for  in 
the  program.  That's  when  bugs  show  up.  You've 
got  to  cover  all  the  possibilities." 

Verson's  testing  stage  usually  takes  about  a 
month.  When  he  "finishes"  a  game,  he  gives  it  to 
friends  to  test  -  including  some  who  work  at  Atari , 
Other  testers  include  teen-agers  and  his  children, 
aged  eight  and  ten.  If  he  works  on  a  game  part- 
time,  it  requires  about  four  months  from  start  to 
finish.  If  he  works  on  it  full-time,  he  can  do  it  in 
about  two  months. 

The  other  software  developers  also  spend 
weeks  debugging  and  testing  their  new  games, 
making  sure  they  are  ready  for  the  marketplace. 
A  common  problem  they  all  face  is  adjusting  the 
game's  difficulty. 

"A  lot  of  the  difficulty  in  writing  a  game  is 
making  sure  that  a  beginner  is  not  going  to  be 
able  to  master  it  at  the  first  sitting  and  move  up  to 
advanced  levels,  or  that  they're  not  going  to  get 
so  frustrated  that  they'll  throw  it  away,"  explains 
Flanagan. 

Verson  adds,  "You're  selling  games  to  real 
young  kids,  maybe  eight  or  nine,  and  also  to 
people  in  their  20s  who  might  spend  S50  a  week 
in  the  arcades,  and  who  need  something  that's 
really  challenging." 

The  most  common  solution  to  the  "difficulty" 
issue  is  trying  out  the  game  on  a  variety  of  people, 
and  building  in  features  such  as  multiple  difficulty 
levels.  The  other  alternative  is  to  aim  the  game  at 
a  certain  age  group,  but  that  restricts  sales. 

For  The  Love  Of  It 

Once  the  program  is  finally  honed  to  perfection  - 
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or  at  least  as  close  to  perfection  as  patience  and 
marketing  demands  allow  -  the  game  is  ready  to 
be  packaged  and  sold.  Advertising  and  promo- 
tional campaigns  are  geared  up,  copies  are  sent  to 
key  magazines  and  users  groups  in  hopes  of  fa- 
vorable reviews,  and  the  payoff  presumably  follows. 

Those  "marketing  demands"  might  include  a 
deadline,  such  as  the  Christmas  season.  Or 
perhaps  the  software  company  has  another  as- 
signment for  the  programmer.  Or  maybe  the  com- 
pany has  decided  to  maximize  its  investment  by 
translating  the  game  to  work  on  several  popular 
computers.  When  things  get  really  hectic  toward 
the  end  of  a  project,  a  company  might  put  extra 
programmers  on  the  job  to  finish  it  up  in  time. 
One  programmer  might  be  coding  the  sound  ef- 
fects while  another  is  completing  the  animation. 

Although  software  firms  are  far  from  Detroit 
assembly  lines,  they  are  becoming  more  organized 
and  efficient  as  the  industry  grows  and  big  con- 
sumer dollars  are  at  stake.  The  days  when  crude 
games  could  survive  and  even  prosper  are  ap- 
proaching their  end.  As  the  overall  level  of  quality 
increases,  and  competition  multiplies,  only  the 
best  games  will  satisfy  the  more  sophisticated 
gamesters  who  make  up  the  buying  public. 

But  don't  fear  that  something  as  inherently 
creative  as  writing  games  will  ever  become  too 
serious.  After  all,  the  best  games  throughout  his- 
tory were  invented  by  people  who  were  simply 
out  to  have  fun.  Did  it  take  a  marketing  expert 
with  an  MBA  to  invent  baseball?  Or  chess?  No 
way.  That's  why  Verson,  of  JV  Software,  believes 
that  one  of  the  most  important  qualities  a  com- 
puter game  programmer  can  possess  is  a  love  of 
computer  games. 

"It's  probably  important  to  be  able  to  enjoy 
playing  the  types  of  games  you're  trying  to  pro- 
gram. You  couldn't,  for  example,  go  into  an  arcade 
and  watch  people  playing  arcade  games  and  say, 
'Well,  I  don't  care  much  for  these  types  of  games, 
but  other  people  seem  to,  so  I'll  go  home  and 
write  one.'  You  have  to  like  what  you're  doing."© 
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A  Day  At  The  Races 
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This  simulation  of  a  racetrack,  complete  with  animation 
and  color,  can  serve  as  an  effective  model  for  beginners 
interested  in  programming  their  own  games  on  the  VIC 
or  Atari.  What's  more,  it's  fun  to  play. 

An  occasional  coniplaint  heard  about  game  play- 
ing on  personal  computers  is  the  lack  of  the  high- 
resolution  graphics  of  arcade  machines.  In  the 
direct  or  program  modes,  the  basic  VIC  with  5K 
has  a  resolution  of  22  x  23.  This  makes  the 
mechanics  of  arcade  games  possible,  but  the  move- 
ment is  rather  jerky.  The  VIC  can  be  improved  to 
a  resolution  of  176  x  184  through  BASIC  with 
programmable  characters. 

VIC  Game  Techniques 

First,  the  programmer  needs  to  know  about  pro- 
grammable characters.  An  in  depth  explanation  is 
found  in  the  VIC  Programmers  Reference  Guide. 
Briefly,  the  unexpanded  VIC  has  memory  loca- 
tions from  7168  to  7679  for  programmable  charac- 
ters. Each  programmable  character  is  made  up  of 
eight  bytes.  By  POKEing  numbers  from  0  to  255 
into  these  locations,  a  character  is  programmed. 
To  shift  into  the  programmed  character  mode, 
you  POKE  36869,255.  POKEing  36869,240  will 
return  you  to  the  direct,  or  program,  mode.  To 
find  the  memory  location  of  a  character,  use: 

10    INPUT"CHARACTER";A$ 

20    A=ASC(A$) 

30  IFA>=54THENML=(A-64) *8+7a68 : PRINTML; "-";HL 

+7:GOTO50 
40  HL=A*8+716e:PRINTML;"-";ML+7 
50  GOTO10 

INPUTing  "A"  into  the  above  program  should 
give  a  reading  of  7176-7183,  which  is  the  location 
of  the  character  A. 

The  eight  bytes  of  memory  for  a  character 
each  have  eight  digits  in  binary  If  you  place  these 
eight  bytes  in  binary,  each  under  the  previous 
one,  and  imagine  the  I's  are  pixel  dots  and  O's  are 
spaces,  you  can  decide  what  eight  numbers  should 
go  into  these  locations.  For  example,  type: 

100  F0RC=74  32TO7439:READA:POKEC,A:NEXTC 
110  DATA0,6,7,252,252,72,72,72 

Now  RUN.  Nothing  happens!  Now  type  POKE 
36869,255  and  everything  will  him  to  garbage. 
Type  a  few  I's  and  you  should  see  a  horse.  The 
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character  !  has  been  reprogrammed  to  be  a  horse. 
Try  your  own,  remembering  to  figure  from  the 
top  to  the  bottom,  or  the  character  wiU  appear 
upside  down. 

The  next  trick  is  to  move  these  programmable 
characters.  Most  programs  for  personal  computers 
in  BASIC  move  their  graphics  by  drawing  a  char- 
acter and  then  erasing  it  while  drawing  it  again  in 
the  next  space.  This  can  cause  a  rather  jerky  mo- 
tion. By  programming  a  series  of  characters,  each 
just  one  pixel  dot  farther  in  the  direction  you  wish 
to  go,  and  then  erasing  the  previous  character, 
you  can  improve  your  resolution  to  176  x  184.  For 
example,  your  first  two  characters  might  be: 


■ 


The  space  character  is  the  area  that  you  are  head- 
ing for.  The  next  two  characters  might  be: 


^m 


This  would  continue  until: 


■ 


Now  you  are  ready  to  do  the  series  over  again  in 
the  next  two  character  spaces. 

For  a  demonstration  of  how  this  can  work, 
try  Program  1.  Before  RUNning,  take  out  line  330. 
We  will  use  it  later  in  preparation  for  the  game. 
RUN  the  program,  and  if  the  horses  look  funny, 
check  your  DATA  lines  (50-210).  If  it  all  works 
right,  add  line  330  and  SAVE.  This  information 


THE  ULT/MMTE 
EN  FJtSTJienOM 

POR  YOUR  vte-so 


Dive  Into  a  Fearsome  Fight!      Blast  An  Insect  invasion! 


Crab  your  gloves,  survival  pack  and 
headgear!  Your  Sidewinder  commandos 
are  whooshing  off  into  the  most 
frenzied  fight  in  the  far  side  of  the 
galaxy!  You've  got  to  out-maneuver 
deadly  Battle  pods,  dodge  destructive 
Stalker  bombs  and  go  head-to-head 
with  alien  Oblitojets.. .  all  at  speeds  you 
wouldn't  imagine  possible! 
Suggested  Retail  Price  S29.95 


Dive  into  the  most  awesome  all-out 
battle  ever!  You'll  be  attacked  from  all 
directions  by  a  barrage  of  deadly 
android  wasps  and  alien  creatures  like 
yo  u  've  never  enco  un  tered  before!  Any 
contact  means  instant  destruction!  if  it's 
not  the  fastest  game  you've  ever 
played,  you're  from  another  planet. 
Suggested  Retail  Price  529,95 


Attack  Crazy  Aliens! 

Fall  back  into  the  far  fields  of  the 
galaxy!  That  bumbling  formation  coming 
at  you  is  the  crazy  Galactic  Blitz.  These 
aliens  have  15  different  play  patterns.  And 
each  time  you  take  one  out  of  the 
game  they  come  back  mad  as  ever!  So  go 
for  the  galactic  score  full  speed  ahead! 
If  you're  merely  a  spectator,  find  another 
sport. 
Suggested  Retail  Price  S24.95 


Dealer  inquiries  invited.  Jtonix  Publishing,  inc.,  701  W.  Mancliester  Blvd.,  Inglewood,  CA  90301.  (215)  671-8M0. 


will  provide  the  programmable  characters  for  the 
game.  All  programmable  character  information 
will  remain  in  memory  until  the  machine  is  turned 
off  or  the  memory  location  information  is  changed. 
The  latter  can  be  intentional  or  it  can  happen  acci- 
dentally if  these  locations  are  not  protected.  To 
protect  all  programmable  character  locations,  you 
will  need  to  POKE  52,28  and  POKE  56,28.  For  this 
game,  only  the  upper  half  is  protected,  leaving 
more  program  space. 

After  debugging  the  game  (Program  2),  be 
sure  to  SAVE  it  right  after  the  already  SAVEd 
Program  1.  RUNning  Program  1  will  automatically 
LOAD/RUN  Program  2  (the  game). 

The  Rules  Of  The  Game 

"A  Day  At  The  Races"  is  a  game  for  one  to  six 
players.  It  consists  of  five  races  on  random  track 
conditions.  Each  horse  is  given  odds  for  a  particu- 
lar track  in  the  initializatton.  These  odds  are  kept 
throughout  the  five  races.  Try  to  avoid  long  names 
for  people  or  horses;  they  may  cause  an  OUT  OF 
MEMORY  error.  Five  letters  work  nicely.  Each 
win  pays  three-to-one  while  each  loss  costs  you 
the  amount  you  bet. 

A  Major  Hint 

Remember  each  horse's  performance  on  the  dif- 
ferent track  conditions.  They  may  run  the  same 
way  the  next  time  that  track  condition  comes  up. 

The  game  sections  are  marked  with  REM 
statements.  Changing  the  denominators  in  lines 
80-100  will-change  the  difference  between  each 
horse's  odds.  You  can  change  the  number  of  races 
in  line  680,  the  payoff  in  line  620,  and  the  losses 
in  line  630, 

You  will  notice  that  one  horse  moves  nicely 
when  it  is  alone,  but  things  slow  down  considera- 
bly when  four  horses  are  involved.  Still,  I  think 
the  programmed  characters  enhance  the  move- 
ment of  the  game  (it  was  originally  written  with 


Atari  Notes 


Instructions  are  included  in  the  Atari  version 
of  Horse  Race  and  are  presented  in  a  unique 
fashion.  As  many  people  can  play  as  memory 
permits  (at  least  16K  is  required)'  Redefined 
characters  and  various  screen  colors  add 
extra  fun.  Unlike  many  games.  Horse  Race  is 
straightforward  enough  for  a  beginner  to 
follow.  It  might  be  helpful  as  a  guide  when 
making  your  own  games. 

Character  graphics  are  used  for  the 
horse.  The  two  pairs  of  characters  used  for 
each  horse  show  two  "frames"  of  a  horse's 
gallop.  For  more  realistic  motion,  you  could 
add  more  characters  to  show  more  views.  The 
technique  used  in  the  VIC  version  could  also 
be  employed  to  provide  smoother  animation. 
The  speed  of  the  horses  is  due  to  the  simpli- 
city of  the  racing  routine.  Each  horse  is  ran- 
domly selected  when  allowed  to  move.  There- 
fore, the  "odds"  for  the  horses  are  not  very 
telling.  An  improved  race  algorithm  could 
make  the  game  more  realistic,  albeit  slower. 


Charging  out  of  the  gate  in  the  VIC-20  version  of  "A 
Day  At  The  Races." 


the  character  Tras  the  horses  and  they  were  moving 
one  space  at  a  time). 

Program  1:  vie  Version 

10  PRINT" {CLEAR] " ; POKE36879  ,  8 : S  =  7 856 : Z  =  3 3 

20  PRINT" {04  DOWN) {RIGHTjWELCOME  TO  VIC  DOWNS 

II 

30  FORX=lTO2500:NEXT 

40  FORF=7  4  2  4T07  559:READA:POKEF,A:NEXT 

50  DATAO,0,0,0,0,0,0,OtREM  DATA  FOR  HORSE 

60  DATA0,6,7,2  52,2  52,7  ,72,72 

70  DATAO, 0,0, 0,0, 0,0,0 

80  DATA3, 3, 14, 126, 116, 36, 34, 32 

90  DATAO, 128, 0,0, 0,0,0,0 

100  DRTA1,1,7,63,58,17,16,32 

110  DATA12a,192,0,0,0,0,0,0 

120  DATAO, 0,31, 31, 9, 16, 16,0 

130  DATA192,224,128,12  8,0,12  8,64,0 

140  DATAO, 0,15, 15, 4, 8, 8,0 

150  DATA96, 112, 19 2, 19 2, 12 8, 64,  64,0 

160  DATAO, 0,7, 7, 2, 2, 4,0 

170  DATAO, 48, 56, 224, 224, 64, 64, 64 

180  DATAO, 0,3, 3, 1,1, 1,0 

190  DATAO, 24, 156, 240, 112, 32, 64, 64 

200  DATAO, 0,0, 1,1, 0,0,0 

210  DATAO, 12, 14,248,248,14  4,14  4,80 

220  PRINT" {CLEAR]" 

230  POKE36869,255:REM  SWITCH  TO  PROGRAMMABLE  C 

HARACTERS 
240  P0KES+C-2,32:P0KES+C-1,32:REM  ERASE  OLD  HO 

RSE 
250  POKES+C,Z:POKES+C+l,Z+l:REM  DRAW  NEW  HORSE 

260  Z=Z+2:REM  COUNT  HORSES  IN  THIS  SERIES 

270  IFZ=49THENC=C+1:Z=33:REM  IF  SERIES  IS  FINI 

SHED  MOVE  TO  NEXT  SERIES 
280  H=H+1:REM1C0UNT  HORSES 
290  IFH<169THENGOTO240: IF  NOT  THE  END  OF  THE  L 

INE,  CONTINUE 
300  PRINT" {CLEAR}" : POKE36869 , 240 : PRINT" { 04 

DOWN] EACH  PLAYER  STARTS       WITH  $50 
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m^bT  the  hew  Km 

OHTHE  BLOCK. 


Catch-up  with  the  newest,  wackiest 

video  game  you've  ever  played!  Kid  Grid! 

But  don't  get  caught  with  your  guard 

down  because  the  mischievous  bullies 

SQuashface,  Thuggy  Muggy  and  Moose 

are  after  you  in  hot  pursuit. 

It's  the  wildest  fastest  chase  you've 
ever  been  in.  You've  got  to  connect  all 
the  dots  on  your  grid:  keep  on  the  look- 
out for  the  mysterious  bouncing 
duestion  mark  and  don't  slow  down  at 
corners!  Squashf ace,  Thuggy  Muggy 
and  Moose  are  always  on  your  shirttails. 
Your  secret  weapon  -  the  joystick 
button.  Press  it  and  the  bullies  get 
zapped!  When  they  turn  white  and 
freeze,  make  your  escape.  If  the  bullies 
finally  catch  you  the  results  are  explosive! 

With  Kid  Grid  you  get  all  the  sights, 

sounds  and  colors  of  arcade  games.  The 

better  you  get  the  faster  and  wackier 

Kid  Grid  becomes.  Soon  you'll  be  racing 

around  at  hyper-space  speeds! 

Kid  Grid  by  Ttonix.  A  hi-resolution  video 

game  written  in  100%  machine  code. 

Designed  for  the  Atari  400  &  800  home 

computer  Available  now  at  your  dealer 

for  $29.95  (suggested  retail  price). 

So  meet  the  new  Kid  on  the  block.  He'll 
be  your  pal  forever 

Dealer  inquiries  invited. 

ironix  Publishing,  inc.,  701  w.  ([Manchester  Blvd. 
Inglewood,  CA  90301  (213)  671-8MQ 


3  T 


0.":REM  SWITCH  BACK 
310  PRINT"{02  DOWNlA  WINNING  BET  PAYS 

0  1." 
320  PRINT" {02  DOWN)PRESS  PLAY  AND  WAIT." 
330  PRINT"{BLK)":POKE631,131;POKE198,l:REM  LOA 

D  AND  RUN  NEXT  PROGRAM 


Program  2:  vie  version 


40  REM  INITIALIZATION 

50  POKE52,29:POKE56,29:REH  PROTECT  MEMORY  LOG 

ATIONS  ABOVE  7424 
60  PRINT" {CLEAR} {WHT}" :POKE36  379,8 
70  Z=33:Z1=Z:Z2=Z:Z3=Z:Z4=Z 
80  POKE36878, 15:30=36877 
90  S1=7856:S2= 7922:53=7 988:54=8054 
100  REM  GIVE  ODDS 
110  Dl=RND(l)/12:D2=RND(l)/12:D3=RNO{l)/12:D4= 

RND(1)/12 
120  D1=RND(1)/12:D2=RND{1)/12:D3=RND{1)/12:D4= 

RND{1) /12 
130  T1=RND(1)/12:T2=RND(1)/12:T3=RND(1)/12:T4= 

RND(1)/12 
140  REM  NAME  PLAYERS  AND  HORSES 
150  INPUT'MCLEAR] {02  DOWN}HOW  MANY  PLAYERS";PL 

160  IFPL>CORPL<1THENGOT0150 

170  FOR  X=1T0PL:W(X) =500 

180  INPUT"{02  DOWN}NAME  OF  PLAYER" ; N5 (X ): NEXT 

190  PRINT" {CLEAR} {DOWN}NAME  THE  FOUR  HORSES:": 

F0RX=1T04: INPUTA$ (X) : NEXT 
200  REM  SETS  TRACK  CONDITIONS 
210  TR=RND[1) *10: PRINT" {BLK} {CLEAR}" 
220  IFTR<3THENC0$="DRY" : 01=D1 : 02=D2 : 03=03 : 04=D 

4:POKE36  8  7  9,24  8:GOTO26  0 

2  30  IFTR<6THENC0$="TURF" : 01=T1 : 02=T2 : 03=T3 :04 = 

T4: POKE36  8  79,216:GOTO260 
240  CO$="MUDDY":POKE36879,200 
250  01=Ul:02=U2:03=U3:04=a4 
260  R=R+l:PRINT" {CLEAR) {DOWN}RACE  #"R:PRINT"TH 

E  TRACK  IS  ";C0$ 
270  F0RY=1T04:PRINTTAB(5)AS (Yl iNEXT 
280  F0RX=1T0PL:PRINTN$ (X) ;W(X) :NEXT:PRINT 
290  FOR  Q=l  TO  PL:IF  W(Q)=0  THEN  B(Q}=0:GOTO  2 

98 
292  PRINTNS (Q) ;: INPUT"  BETS" ; B (Q) : IF  B(Q)<=W(Q 

)  THEN  296 
294  PRINT"CAN'T  BET  THAT  MUCH!":GOTO  292 
296  INPUT"   ON";B${Q) 
298  NEXT 

300  PRINT" {CLEAR}" 

310  PRINT" (02  DOWN}  ALL  BETS  ARE  DOWN!!!" 
320  REM  SETS  COLOR  OF  TRACK  (PATHS) 

3  30  FORX=S1TOS1+2  2:POKEX+30  7  2  0,0:NEXT 
340  FORX=S2TOS2+2  2:POKEX+30  7  2  0,4:NEXT 

3  50  FORX=S3TOS3+22:PQKEX+307  20,5:NEXT 
360  FORX=S4TOS4+2  2:POKEX+30  7  2  0,6:NEXT 
370  READP: IFP=-1THENPRINT"CUP} 

":GOTO390 
380  READD:POKE36876,P:FORX=1TOD:NEXT:POKE36876 

,0:FDRX=lTO50:NEXT:GOTO37  0 
390  POKE36369,255:REM  PROGRAMMABLE  CHARCTER  MO 

DE 
400  REM  MOVE  HORSES  AND  HORSES  SOUND 
410  Ml=RND(l)+Ol:lFMl>.9THEN440 
420  P0KES1+C1-1,32:P0KES1+C1-2,32:P0KES1+C1,ZI 

:P0KES1+1+C1,21+1:Z1=Z1+2;H1=H1+1 

4  30  POKESO,200:POKESO,0:IFZ1=4  9THENC1=C1+1:Z1= 

Z 
440  M2=RND(l)+O2:lFM2>.9THEN470 
4  50  POKES2+C2-l,32:POKES2+C2-2,32:POKES2+C2,Z2 

:POKES2+l+C2,Z2+l:Z2=Z2+2:H2=H2+l 
460  IFZ2=49THENC2=C2+1:Z2=Z 
470  M3=RND(l)+O3:IFM3>.9THEN500 
480  POKES3+C3-i,32:POKES3+C3-2,32:POKES3+C3,Z3 

:POKES3+l+C3,23+l:Z3=Z3+2:H3=H3+l 
4  90  POKESO,130:POKESO,0:IFZ3=4  9THENC3=C3+l:Z3= 

Z 
500  M4=RND(l)+O4:IFM4>.9THEN530 
510  POKES4+C4-l,32:POKES4+C4-2,32:POKES4+C4,Z4 


:P0KES4+1+C4,Z4+1:Z4=Z4+2:H4=H4+1 
520  IFZ4=49THENC4=C4+1:Z4=Z 
530  REM  FIND  WINNER 

540  IFHl>ie8THENJ$=AS (1) :GOTO590 

550  IFH2>168THENJ$=A$ (2) :GOTO590 

560  IFH3>168THENJ$=AS (3) :GOT0590 

570  IFH4>168THENJS=AS (4) :GOTO590 

580  GOTO400 

590  FORC=lTO10:FORX=150TO250STEP7:POKE36876,X: 

NEXT:NEXT:POKE368  7  6,0 
600  POKE36869,240:PRINT"{CLEAR}"JS"  WINS" 
610  FORX=1TOPL 

620  IFB${X)=J$THENW(X) =W(X)+B(X) *3:GOT064  0 
630  W(X)=W(X}-B(X}: IFBS{X) <>J$THENPRINT"{DOWN} 

"N5(X)"  LOSES  $";B(X) :GOTO650 
640  PRINT"{DOWN)"NS (K) "  WINS  S";B(X)*3 
650  NEXT 

660  REM  READY  FOR  NEXT  RACE 
67  0  Hl=0:H2=0:H3=0:H4=0:Zl=Z:Z2=Z:Z3aZ:Z4=Z:Cl 

=0:C2=0:C3=0:C4=0 
680  IFR=5THENGOTO710 
690  FORX=lTO5500:NEXT 
700  RESTORE:GOT0200 
710  REM  ENDING 
720  FORX=lTO2500:NEXT 
730  PRINT" {04  DOWN}    HAVE  A  GOOD  DAY! {02 

DOWN} ":F0RX=1T0PL: PRINTNS (X) ;"S";W(X) 

:NEXT 
740  REM  SONG  DATA 
7  50  DATA195, 50, 20 9, 50, 219, 50, 2 2 5, 50, 22 5, 50, 22 5 

,50 
760  DATA219,50,219,50,219,50,20  9, 50,219,50,209 

,50,195,300 
7  70  DATA195, 50, 209, 50, 219, 50, 225, 50, 225, 50, 2 25 

,50 
780  DATA195, 50, 195, 50, 195, 50, 209, 300,-1 


Program  3:  Atari  version 


lOO 
105 
107 
108 
109 
110 
120 
1  30 
140 

1  50 

160 
170 
180 
190 
200 

210 

220 
230 

240 
250 

2  60 


270 
280 
290 

300 
310 
320 
330 
340 


RAM=PEEK ( 106) -8: RDM=57344 

REM  CCLEARJ   IS  ESC  SHIFT  CLE 

REM  {BELL>   IS  ESC  CTRL  2 

REM  tA>{BJ  IS  CTRL-A,  CTRL-B 

REM  {CJtDJ  IS  CTRL-C,  CTRL-D 

GRAPHICS  O 

POKE  756, RAM: RAM=RAM«2S6 

IF  PEEK (RAM+522) =192  THEN  21 

FOR  1=520  TO  551: READ  A: POKE 

I, A: NEXT  I 

FOR  1=656  TO  663:P0KE  RAM+I, 

ROM+I ) : NEXT  I 

DATA  0,0,192,63,63,48,97,131 

DATA  48,252,48,192,192,192,1 

DATA  0,0,192,63,63,48,24,12 

DATA  43,252,48,192,192,192,9 

FDR  I=0  TO  471:POKE  RAM+I, PE 

M+I>:NEXT     I  

POSITION     15,  O:?     "  MCtilrtfidrTiTri  J 

?  :SETCOLOR  2 , O , 1 0 : SETCOLOR 

DIM  T*(40) 

?  "WANT  INSTRUCTIONS" ;: INPUT 

F  T«>""  THEN  T*=T*(1,1) 

IF  T*="y"  THEN  GOSUB  1070 

TRAP  250:"^  "HOW  MANY  PLAYERS 

PUT  NP:TRAP  40000 

DIM  NAME* (20»NP) , LN (NP) , BET ( 

ASH (20)  , ODDS (5)  , HORSE*  <2)  ,R< 

5) , HORSE (NP) 

FDR  1=1  TD  5: ODDS (I ) =5: NEXT 

SETCOLOR  2, 4, 2;SETC0L0R  1,0, 

?  "ALL  PLAYERS  PLEASE  ENTER 

NAME" 

FOR  1=1  TO  NP 

?  "PLAYER  #";I;:INPUT  T* 

IF  T*=""  OR  LEN(T*)>20  THEN 

NAME* (1*20-19, I*20) =T4 

LN ( I )=LEN (T*) 


AR 


O 
RAM  + 

PEEK  ( 

28,0 

6,24 
K  (RO 


"  :  ?  : 
1  ,  O  ,  2 

T*:  I 


"  ;  :  I  N 

NP)  ,C 
5)  ,  X  ( 

I 

14 

YOUR 


31  O 
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Exterminator  By  Ken  Grant 

Just  about  as  action-packed  and 
complex  as  is  nufisically  possible  in 
your  standard  5K  V!C  20.  This  ex- 
Iremety  well-written,  machine  code 
game  Is  Invariably  praised  by  cus- 
tomers and  has  been  called  the  sec- 
ond best  tape  game  made  for  the  VIC 
of  1982  (oh,  no,  not  by  us,  we  don't 
agree  with  that  opinion).  Rapldfire 
from  the  bottom  of  the  screen  al 
moving  insects  and  creatures  . .  .  any- 
thing that  moves,  and  even  anything 
that  doesn'l.  Just  don't  be  overrun  by 
any  or  all.  It's  as  much  fun  the  hun- 
dredth time  you  play  it  as  it  was  the 
first.  This  game  plays  sticl<  or  key  and 
runs  in  standard  5K  VIC  20. 

3-D  Man      Not  just  another  eat-the- 

dots-tn-a-maze  game,  this!  Though 
you  find  yourself  in  an  edible  do)- 
littered  floor  plan  that  may  seem 
vaguely  familiar,  we  guarantee  you 
have  never  lool<ed  at  it  from  this  per- 
spective (eye  level)  before.  The  dots 
diminish  into  the  distance  as  you 
race  down  a  hallway  eating  them  one 
after  the  other.  The  dot-remaining 
counteron  the  right  clicks  downward. 
Race  through  a  4-way  intersection 
and  whoops!  Head  to  head  wUh  one 
of  the  ghosts  that  haunt  these  halls! 
Bacl<  quickly  on  Ihe  stick  puts  you 
facing  the  dolless  hall  you  just 
cleaned  out  when  . . .  another  ghost! 
A  quick  left  turn  into  that  junction 
saves  you,  but  in  the  confusion 
you've  lost  direction  momentarily 
and  must  check  the  miniature  radar 
plotting  screen  to  set  things  straight. 
. . .  Definitely,  an  ordinary  maze  game 
this  one  is  not.  3-D  Man  requires  a 
joystick  and  at  least  3K  extra  mem- 
ory, 

Racefun  Extensive  use  of  multi- 
color character  graphic  capabilities 
of  the  VIC  make  this  game  very  ap- 
pealing to  the  eye.  Fast  all-machine 
language  action,  quick  response  to 
the  stick  or  keyboard-controlled 
throttle,  combine  with  the  challenge 
of  driving  in  ever-faster  traffic  to 
make  it  appeal  to  the  rest  of  the  body. 
Plays  joystick  or  keyboard. 
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Antimatter  Splatter!     a  more 

dastardly  alien  could  scarcely  be 
found  than  one  who  would  wipe  out 
an  entire  civilization  by  dropping  anti- 
matter anti-canisters,  right?  If  your 
opinion  of  this  alien  troublemaker  is 
the  same  as  ours,  probably  your  first 
thought  was,  get  some  matter!  We 
say  calm  down!  All  is  not  lost.  A 
mobile  rapid  splatter  cannon  capable 
of  both  breaking  through  his  standard 
alien  moving  force  fields  and  laying 
waste  to  the  ever-increasing  number 
of  anti-canisters  is  even  now  hovering 
above  us.  If  only  our  cannoneer 
hadn't  called  in  sick. ..say,  what  are 
you  doing  today?  Anti-Matter  Splat- 
ter is  100%  machine  language  and 
runs  in  standard  5K  VIC. 


nUFEKUP 

P.O.  Box  156,  Shady  Cove,  Oregon  97539-0156 
C.O.D.  Orders...call  (503)  878-2113 

N/lastercard  and  Visa  cards  accepted 
Ask  for  our  new  FREE  catalog ! 

Games  will  be  on  tape  unless  you  request  disk. 


Defender  on  Tri  As  piioi  of  the 
experimental  Defender-style  ship 
"Skyes  Limited,"  you  are  the  only 
hope  for  an  advance  party  of  scien- 
tists trapped  in  ancient  alien  sphere 
which  suddenly  (heat  from  collision 
course  with  sun  presumably~G.E.) 
came  to  life.  Four  screens  worth  of 
unique  defenses,  on-off  shields,  fuel 
deposits,  alien  treasures,  running 
timer,  energy,  score  and  very  nice 
graphics  display  make  this  one  that 
does  not  quickly  wax  old.  Defender 
on  TRI  requires  at  least  3K  memory 
expander,  but  will  run  with  any 
memory  add-on  (8K,  16K,  24K,  etc)  we 
have  come  across. 

Alien     Panic     Standard     5K     VIC 

20/comfaination  stick  &  keyboard. 
This  arcade-type  game  pits  you 
against  time  and  an  alien  on  a  six 
level  construction  sight  with  ladders 
and  pitfalls,  but  not  to  worry!  You 
have  a  shovel. 

And  there's  more... 

Rescue  From  Nufon  Adventure  '12.95 

Collide  Crunch M2.95 

Vikman     Classic '12.95 

Search     Challenging M  2.95 


VIC  is  a  trademark  of  Commodore  Business  Machines,  Inc. 


WElfEMADE 
RECKUSS  DRIVIHG  AN 

INDOOR  sporn: 

Grab  the  wheel  in  Hazard  Run,  our  high-speed 
cross-country  chase  .  .  .  and  watch  the  feathers 
fly!  This  exciting  game  features  four  progressively 
tougher  runs,  plus  one  random  run.  Smash  through 
the  brush,  snake  around  trees  and  boulders,  leap 
ponds  in  a  single  bound,  and 
maneuver  on  just  two  wheels. 
It's  a!!  part  of  the  fast  moving, 
fine-scrolling  white-knuckle 
action  of  Hazard  Run,  100% 
assembly  language  play  that 
flexes  your  Atari  graphics  to  the 

max!  For  more  fun  than  the         Program  by  Dennis  zander 

law  should  allow,  get  Hazard  Run  at  your  local 
computer  store,  or  write  or  call  today. 

100%  assembly  language  program  for  the  ATARI  400/800 
16K  Cassette  $27.95*    25K  diskette  S31.95* 
ALSO  AVAILABLE:  Strip  Poker,  Adult  fun  for  the  ATARI  400/800 
and  APPLE  lUOK  diskette  $34.95* 

'AddSL!,  (i!r  [wist;!ik;Hi'.)ii(t  handliny.N.V.  residents  add  7"i.  sales  Lix 

Get  it  in  gear . . .  send  in  this  coupon 
or  cdl  toll-free  800-828-6573 

ARTWORX  Software  Co,,  Inc.  150 North  Main  St.,  f airport.  NY  14450  (716)  425-2833 

Please  send  me Hazard  Run  program(s) 

Please  send  me Strip  Poker  program(s), 

D  Enclosed  is  my  check  for  $ , .  Bill  my  D  VIS  A  C  MasterCard 


NUMBER 

Signature  

Name  (please  print) 

Address 

City  


.  EXP.  DATE . 


.  State 


.  Zip 


D  Please  send  free  ARTWORX  catalog. 


'A>i  n  rVaV  0' 
So  you  can  play. 


51.IO 
510 

5  20 
530 
54  O 

550 
560 
570 
580 


590 

600 
6)0 
6  20 
6  30 
640 

6  5  0 

660 
6  70 


CASH< I ) =500 
NEXT  I 

REM  taa^Esoa 

?  "  {clear:  {BELL>  ki^**^.-tr<>*<ga3"  :  ? 
:SETCOLOR  2 , i 2 , 1 0 : SETCOLOR  1,0,0 
FDR  1=1  TO  NP:T=I-1 
IF  CASH(I)=0  THEN  510 
GDSUB  750 

^  NAME*  (T»20-H  ,  T»20-<-LN  (  I  >  )  , 
?  "  CASH  «'■  ;  CASH  (  I  )  ;  "  BET"; 
BET=0:TRAP  450: INPUT  BET: TRAP  400 
GO 

IF  BET  =  0  THEN  ?  "  lilikJiS"  :  GOTD  470 
IF  BET<  1  OR  BET  -CASH (  I  )   THEN  ?  " 
(BELLITRY  AGAIN. ":GDTO  420 
BET  (  I  ) =BET:  IF  BET  =  0  THEN  510 
?  "WHICH  HORSE?  (1-5)"; 
TRAP  510:  INPUT  T:TRAP  40000:IF  T< 
1  OR  T>5  THEN  "^  :  '^  "fiTTTa  TO  QMi;": 
GDTD  4  80 

HQRSE(I)=T:?  "{CLEAR>" 
NEXT  I 

REM  ■A#:1:f  :T;T.i=« 

SETCOLOR  2, 6, 0: SETCOLOR  1,0,12 
POKE  752,1:?  " C CLE AR3 " : : FOR  1=1  T 

0  6 

COLOR  1S:PL0T  2,I*2:DRAWT0  39,1*2 

NEXT  I : PLOT  39, 12 

RESTORE  580 

DATA  2  37, lOO, 177, lOO, 140, 100, 117, 

200 , 1 40 , 1 OO ,117,200,140,1 OO , 117,2 

00 

DATA  1 40, too, 1 77, 300, 177, 5  00, -1 , - 

1 

READ  N,P:IF  N=-l  THEN  640 

SOUND  O, N, lO, 8 

FOR  C=l  TO  P/4:NEXT  C 

GDTD  6  00 

POSITION  2 

Y'RE  DFF   ' 

FDR  1=1   TO 

XT  I:SOUND 

POSITION  2 

FOR  1=1  TD 

fC>  <:d>" 

1  )  =0: R ( 


O:  -^  ■'  {3  SPACES)  **« 

t  t  *  " 
50: SOUND 


ti .  I  *  5  ,  1  : 


THE 


B:NE 


U  .  U  . 


'I 


?  "  {29  SPACES}" 
POSITION  2, I *2+l 

:PDSITION  37,1*2+1:?  I 

I ) =0: NEXT  I 


:  X  < 


680 
69  O 
7  00 


7  10 

7  20 
730 
740 
750 
760 

7  70 
780 
7  90 
800 
810 
820 


8  30 
840 


850 


860 


WHI CH»2+1 


8  30 


ODDS 
■BEQa{DOWN> 


WHICH=INT(5tRND(0)+l) 

X(WHICH)=X<WHICH)+1 

HORSE*=" {C>  {DJ ": R (WHICH)  =i-R  < WHI C 

H):IF  R(WHICH)   THEN  HORSE*="{AJ 

f  B  >  " 

POSITION  1+X<WHICH), 

"  ; HORSE* 
IF  X(WHICH>=34  THEN 
POKE  53279, 1 
GOTO  680 

REM  PRINT  HORSE  NAMES. 
?  ,"{3  SPACESXHiEgi"  ,  , 
": RESTORE  820 
FOR  J=l   TD  5 
READ  T* 

?  J , T*,ODDS( J) ; "  TO  1" 
NEXT  J : ? 
RETURN 

DATA  GREASED  L I GHTN I N6 , CERT A I N  SA 
M, JUDGEMENT  JACK, SLY  SAXON, DEALIN 
'   DAN 

FOR  1=1   TO  30;POKE  7 1 0 , 255*RND ( O ) 

:SOUND  O, I , 1 2, 15-1 /2:NEXT  I;SETCO 

LOR  2,9,4 

POSITION  2,0:REST0RE  820:FDR  1=1 

TO  WHICH:READ  Tt:NEXT  I:?  "  «";WH 

ICH; ",   ": T*; ",  WON' " 

FOR     1=1     TO    500:NEXT     I 


AaftliindAPI'l£arrrrfti*lrreiftradrmark\. 


B70 


CCLEARJ 


BETTING     RESULTS 


:ddwn} 


BBO  SETCOLOR  2 , 1 , 1 O : SETCOtOR  1,0, O 

890  FOR  1=1  TO  NP 

900  IF  CASH(I)=0  THEN  960 

910  ?  NAME* < ( I -1 ) *20+ 1 , ( I-l ) *20+LN ( I ) 

)  ; 
920  IF  HORSE  (  1  )  =WHI  CH  THEN  "^  "  WON  *" 

;  : CASH  < I ) =CftSH< I ) +ODDS  <WHICH)  *BET 

<I):?  BET < I ) tODDS (WHICH) ;: GOTO  94 

O 
930  ^  "  LOST  *" j : CASH ( I ) =CASH ( I ) -BET ( 

I  )  :  ?  BET ( I )  ; 
940  POKE  85,30: IF  CASH(I)<=0  THEN  CAS 

H(I)=0:?  "  Millk^d  J>»"  z  Q  =  Q+  1  ;  GOTO  9  c. 

t» 
950  ?  "«■' ;  CASH  (I  > 
960  NEXT  I: POKE  752, O: IF  Q=NP  THEN  ? 

"YOU  ALL  BUSTED!!!":?  ;60T0  1010 
970  FOR  1=1  TD  5: IF  I<>WHICH  THEN  ODD 

S  <  I  ) =ODDS ( I )  +1 
980  NEXT  I : ODDS <WHICH> =ODDS CWHICH) - (O 

DDS  (  which:i  >1  ) 

990  IF  Q=NP-l  AND  NP >i  THEN  1030 

lOOO  ?  :?  "ANOTHER  ROUND " : : I NPUT  T*:I 

F  T*<>"N"  THEN  370 
1010  ?  :?  "SEE  YOU  ALL  LATER!" 
1020  SETCDLDR  2 , 9 , 4 : SETCOLOR  1,12,10: 

POKE  756,224:END 
1030  FOR  1=1  TO  NP:IF  CASH ( I ) =0  THEN 

NEXT  I 
1040  ?  NAME* < < I-l > *20+l , ( I -1 ) *20+LN i I 

)  )  ;  "  WON!  !  " 
1050  ?  "YOU  BEAT  THEM  ALL!" 
1060  GOTO  1010 

1070  GRAPHICS  0:PDKE  752,1 
1080  DATA  HORSERACE  is  a  simple  simui 

a  t  i  on 
1090  DATA  of  the  entertaining  sport  o 

f  hor  se 
1100  DATA  racing.    There  are  5  horses 
1110  N=S: RESTORE  1070:60SUB  1300 
1120  RESTORE  820: FOR  1=1  TO  5: READ  T* 

: ?  I ; "   ";T*:NEXT  I 
1 1 30  ?  : ? 


PRESS     flMV     KEV     TO     CONTXNI 


1140  IF  PEEK <764) =255  THEN  1140 

1150  POKE  764,255:?  " ( CLE AR J " : RES TORE 

1  1  60 
1160  DATA  Each  horse  starts  out  with 

odd  5 
1170  DATA  of   10  to  1.    When  you  bet  o 

n  a  hor  se 


A  close  contest  in  "Horse  Race"  for  the  Atari  400/800. 


f 1 80  DATA  the  amount  you  win  J5  your 

bet  iRul  1 1  - 
1190  DATA  plied  by  the  odds  for  tnat 

horse. 
1200  DATA  If  s     horse  wins  a  race   his 

odds  go 
1210  DATA  down  by  one  and  all  the  Ids 

er  s' 

DATA  odds  are  increased  by  one. 

DATA   ■  ^lITT^t.^  :  L  L  ^  '1  -fc'^  f  ilM  ;Tirt%~4:  ■ 

N=9:GDSUB  1300 

IF  PEEK t764) =255  THEN  1 250 

POKE  764,255:?  "tCLEARJ" 

POSITION     15.0:?     "  ■HinaHiniH^"  :  ? 

:? 

POKE  756, RAM/256 

POKE  752,0:RETURN 

FOR     1=1      TD     N 

POSITION     2,22:READ     T*:?     Tt 

POSITION     2,I:FOR     J=l     TO    22-1;?     " 

{DEL     LlNEi";:FOR     W=l     TO     I: NEXT     W 

:NEXT     J 

FOR     J=l      TO     50:NEXT     J 

NEXT     I:?     :?     : RETURN  © 


1 

220 

1 

2  30 

1 

240 

1 

250 

1 

260 

1 

270 

1 

280 

1 

29  O 

1 

300 

1 

310 

1 

320 

1 

3  3  0 

1 

34  0 
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AREN'T  YOU  LUCKY 
GAME  DESIGNERS 


THE  MIRACLE  OF  CREATION 
CAN  BE  YOURS" 


Introducing  a  Game  Development 
System  for  the  Atari®  2600  VCS™ 

We  call  it  theFROB^"  and  we  supply  you  with  just 
about  everything  you  need. " 

You  get  an  Apple®  peripheral  printed  circuit  board 
and  an  in-circuit  emulation  cable  and  two  cartridge 
adapters  and  a  diskette  full  of  software  subroutines 
and  a  user's  guide  to  the  system  and  a  subscription  to 
the  FROBBER^''  newsletter  and  a  one-year  software 
update  service  and  licensing  support  for  your  game 
concepts.  Now  available  for  tfie  Atari  5200  HES'". 


Another  Miracle  from  the  FROB  Familv 


It  you  wish  (o  know  more,  call  408-429-1552  nr  wrttv  to: 
FROBCO,  a  Div.  of  Tri-Comp  rolyk'thnical.  Inc.. 
P.O.  Box  2780.  Santa  Cruz.  CA  950d.^ 

■Rfquires  an  Apple  II  and  Alari  VCS  wilh  no  modifkalion  to  either  machine. 
Aun  and  Apple  are  registered  trademarks  ut  Alan.  Inc.  and  Apple  Computer, 
Inc.   respectively.   VCS  and  HES  are  trademarks  of  Atari,    Inc. 
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Spectra  Video's 
New  Home  Computer 


Tom  R.  Hatfhill.  Features  Editor 


If  you  had  any  doubts  that  1983  would  be  the 
Year  of  the  Home  Computer,  prepare  to  put  them 
to  rest.  We're  only  a  couple  of  months  into  the 
year,  and  already  it  looks  as  if  more  home  com- 
puters will  be  introduced  than  in  any  previous  12- 
month  period.  Besides  the  market  debut  of  Com- 
modore's Max  Machine  and  P  Series,  it  appears 
that  long-rumored  new  models  from  Apple,  Atari, 
and  IBM  are  on  their  way,  as  well  as  Mattel's 
Aquarius  (see  "Mattel's  New  Home  Computer," 
COMPUTE!,  January  1983). 

Now  there's  another  contender.  Spectra 
Video,  Inc.,  of  New  York,  maker  of  the  Spectravi- 
sion  line  of  video  game  cartridges  and  the  Quick 
Shot  joystick,  is  entering  the  home  computer  mar- 
ket for  the  first  time  with  its  new  SV-318.  The 
computer  was  to  be  shown  at  the  winter  Consumer 
Electronics  Show  in  Las  Vegas  in  January,  and  is 
expected  to  be  available  by  March  1  with  a  full 
line  of  peripherals  and  software. 

At  $299.95  suggested  retail,  the  basic  SV-318 
can  be  described  as  a  low-end  computer,  but  it 
also  offers  enough  expandability  to  compete 
against  higher-end  machines.  With  its  low  initial 
price,  plus  color  and  sound,  it  will  compete  head- 
on  with  the  Atari  400,  Commodore  VlC-20,  Mattel 
Aquarius,  and  Texas  Instruments  TI-99/4A.  But 
its  large  memory  expansion,  80-column  conver- 
sion, and  CP/M  capability  will  also  pit  it  against 
more  expensive  computers  such  as  the  Atari  800 
and  1200XL,  Apple  II,  Commodore  64,  and  Com- 
modore P  Series.  Since  Spectra  Video  intends  to 
market  the  SV-318  through  department  stores 
and  other  mass  retail  outlets  instead  of  computer 
shops,  the  company  seems  most  interested  in  the 
burgeoning  low-end  home  market. 

Here's  a  rundown  of  features,  according  to 
Spectra  Video: 

The  standard  $299.95  SV-318  will  come  with 
32K  of  Random  Access  Memory  (RAM).  Half  of 
that  is  dedicated  screen  memory,  leaving  16K 
RAM  for  BASIC  programming.  The  16K  dedicated 
screen  memory  is  controlled  by  a  Texas  Instru- 
ments video  controller  chip  and  is  accessible  with 
the  BASIC  commands  PEEK  and  POKE.  RAM  is 
expandable  to  144K  (including  the  16K  screen 
memory).  In  addition,  there  is  32K  of  Read  Only 
Memory  (ROM),  expandable  to  96K. 

An  extended  Microsoft  BASIC  is  built-in.  The 
full-size  keyboard  is  the  "calculator"  type,  with 
flat  partial-stroke  keys,  similar  to  the  Radio  Shack 


Spectrn  Video's  neio  SV-318  computer  and  the  optional 
Super  Expander.  Note  the  computer's  topside  slot,  which 
accepts  a  $49.95  adapter  for  Colecovision  game  machine 
cartridges.  Other  adapters  may  also  be  available. 

Color  Computer.  There  are  71  keys,  upper-  and 
lowercase,  including  10  definable  function  keys 
and  52  graphics  symbols  (similar  to  the  Commo- 
dore VIC-20  and  PET).  There's  a  built-in  text  editor 
for  editing  BASIC  programs,  and  the  cursor  is 
controlled  with  a  built-in,  but  detachable,  joystick 
to  the  right  of  the  keyboard.  The  joystick  also 
functions  as  a  game  controller,  and  two  external 
joysticks  (with  standard  Atari  plugs)  can  be  added. 
The  screen  format  is  40  columns  by  24  lines  for 
text,  and  32  columns  by  24  lines  for  the  graphics 
symbols. 

Advanced  Sound  And  Graphics 

The  SV-318  has  some  advanced  graphics  and 
sound  features.  It  displays  16  colors  with  a 
maximum  graphics  resolution  of  256  by  192  dots. 
The  character  set  can  be  redesigned  by  the  pro- 
grammer, much  like  the  Atari,  VIC-20,  Commo- 
dore 64,  and  TI  computers.  Another  impressive 
feature  is  the  SV-318's  ability  to  display  up  to  32 
sprites.  Sprites  (known  as  player/missiles  to  Atari 
users)  are  screen  shapes  which  can  be  designed 
by  the  programmer  and  animated  very  quickly 
and  smoothly.  Sprites  are  most  often  used  in 
games,  and  the  only  other  home  computers  that 
have  this  powerful  feature  are  the  Ataris,  Com- 
modore 64,  and  TI-99/4A. 

For  music  and  sound  effects,  the  SV-318  has 
three  sound  channels,  each  capable  of  eight  oc- 
taves. As  on  the  Commodore  64,  the  envelope,  or 
shape  of  the  sound  wave,  is  programmable  (attack, 
decay,  sustain,  and  release).  There  is  12-bit  fre- 
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msr  ENOUGH  FOR 


vjur 

alien  won't 
hang  around  fo 
slow  software.  He 

wants  crisp  responsus  and" 

really  fast  processing. 

For  the  human  race  too,  slow  PET,, 
IS  not  goad  enough.  When  we  run  a  program,    ' 
whatever  it  is,  we  want  fast  efficient  action. 

PETSPEED,  the  compiler  recommended  bv  Commodore] 
is  now  available  for  the  S4  and  CBM  2.  It  can  make  any  BASIC 
program  run  many  times  faster.  It  even  speeds  up  disk  handlmg.  We 
guarantee  that  PETSPEED  is  easier  to  use  and  generates  faster  code 
than  any  other  BASIC  compiler  for  Commodore  Systems. 

Using  PETSPEED  is  simple.  Just  type  in  the  name  of  the  program, 
wait  a  few  minutes  and  then  watch  your  software  run  up  to  40  times 
faster. 

Petspeed  is  not  simply  acompiler,  it  contains  a  povuerful  OPTIMIS- 
EB,  While  PETSPEED  is  compiling,  it  breaks  your  program  down 
into  tiny  fragments  and  reassembles  it  removing  the  unnecessary  and 
simplifying  the  complex.  Daz;ling  graphics.  Lightning  sorts.  With 
PETSPEED  anything  is  possible. 

Also  available  INTEGER  BASIC  COMPILER  -  150  to  200  times 
the  speed  of  Basic.  Integer  Basic  is  for  those  applications  where  the 
speed  of  machine  code  is  required  without  the  inconvenience  of 
assembly  level  programming.  Ideal  for  scientific  and  educational 
users.  Compatible  with  Petspeed. 

PETSPEED  (Commodore  641   S150 

PETSPEED  (80OO  Of  4000  series)         S300 

INTEGER  BASIC  (8000  or  4000  series) S175 

SPECIAL  OFFER:  Petspeed  PLUS  Integer  Basic* '—^ 


quency  resolution,  which  means  the  tuning  accu- 
racy of  the  notes  will  fall  midway  between  the 
Atari's  eight-bit  resolution  and  the  Commodore 
64's  16-bit  resolution. 

The  Central  Processing  Unit  is  a  Z-80A  eight- 
bit  microprocessor  with  a  fast  clock  speed  of  3.6 
megahertz.  This  makes  it  possible  to  r'm  CP/M 
2.2  and  CP/M  Plus.  CP/M  (Control  Program  for 
Microcomputers)  is  a  standardized  operating  sys- 
tem that  is  compatible  with  thousands  of  pro- 
grams, mostly  business-oriented.  CP/M  capability 
on  the  SV-318  requires  a  plug-in  80-column  card 
and  a  disk  drive.  Accessory  cards,  boards,  and 
peripherals  plug  into  expander  boxes  which  attach 
to  the  SV-318. 

The  Single  Slot  Expander  costs  $29.95,  and  a 
seven-slot  Super  Expander  is  $175.  The  disk  drive 
(256  capacity,  unformatted)  sells  for  $525  and 
requires  a  controller  board  ($175).  Memory  boards 
are  priced  at  $99.95  for  16K  and  $160  for  32K.  Other 
add-ons  include  printer  interface  boards,  a  Dual 
Channel  Data  Cassette  at  $89.95,  an  80-column 
dot-matrix  printer  at  $499,  the  Sensor  Touch 
Graphic  Tablet  at  $129.95,  and  a  300/1200  baud 
phone  modem  at  $175. 

Besides  delivering  all  the  peripherals  with 
the  computer  by  March  1,  Spectra  Video  also 
promises  more  than  100  software  packages  for 
the  SV-318.  © 


COMPUTER  /BASF 
CASSETTES/  -DPS 


THE  WORLD'S  FINEST 
Data  media  for  all  micro- 
computers. •  Used  nation- 
wide by  software  manufac- 
turers, hobbyists,  schools  and  busi- 
nesses. ■  Premium  5-screw  shell  with 
leader  fits  all  standard  recorders. 
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THACTO*  FEED 
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CASSETTE  STORAGE  CADDY 

ORGANIZE 
YOUR  TAPES! 

$2"  EACH 

GET  ONE 

CADDY  FREE!  Buy  2  doi.  C«uette>  i  One  C«<lcly.  Gal  One  Caddy  FREE! 

•  SATISFACTION  GUARANTEED  OR  YOUR  MONEY  BACK  • 

FOR  IMUENATE  SHIPMENT 

USE  YOUR  VISA  OR  MASTERCARD' 

__._.-„.- ORDER  FORM. ..-  —  -- 

ORDER  NOW . . .  MAIL  TO:  VORH  lO^Compotefuwr© 

2<S73  KUTihJoj  51  .  tCM.  Cir»(]J  Pli*,  CA  91307 


,call213/710-1430 
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END  TAX 
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We  have  the  perfect  way  to 
breeze  through  the  most 
dreaded  task  of  the  year. 
And  you  can  do  it  on  your 
computer  -  even  if  you're  a 
complete  novice. 

It's  called  The  Tax 
Advantage™  It's  fast  and 
it's  a  cinch  to  use. 

The  program  takes  you 
line-by-line  through  Form  1040  and  the  other  most 
common  tax  forms.  It  asks  you  for  information  in  plain 
English,  and  you  type  in  the  numbers.That's  all  there 
is  to  it. 

The  Tax  Advantage™  does  complex  operations  like 
income  averaging  with  a  few  simple  commands.  Not 
only  chat,  but  as  tax  laws  change,  you  can  easily  update 
the  tax  tables. 

Another  terrific  feature  is  that  it  automatically  com- 
putes your  taxes  with  each  entry  you  make.  So  you 
know  exactly  how  each  line  affects  your  overall  tax 
picture. 

Pick  up  The  Tax  Advan- 
tage™ Simply  stated,  it's  the 
best  way  to  do  your  taxes. 

But  hurry  April's  almost 
here. 

The  Tax  Advantage™  is 
available  for  the  Apple  II  and 
Atari  400/800.  Price  $59.95. 

Continental 

Software 


A  Division  of  Arrays,  Inc. 

Continental  Software  Co.,  11223  South  Hindry  Avenue, 

Los  Angeles,  California  90045  Telephone  (213)  417-8031 

Appli:  [I  IS  a  rcgisc«ed  trademark  of  Apple  Compuicr,  Inc.  Aran  400/6iX  are  TegivicrL-J 
iradcmarks  of  Atari,  Inc.,  a  division  of  Wamci  CommunicaiiorB.  Inc. 
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Computer  Talk  Show 


Tom  R.  Halfhiil,  Features  Editor 


As  microcomputers  penetrate  the  average  American 
home,  the  popular  appeal  of  computing  spreads  to 
everyday  consumers.  Here's  another  indication  that 
home  computing  is  gaining  mass  appeal. 


It's  9  o'clock  on  a  Saturday  morning  in  Dayton, 
Ohio.  All  over  town,  hundreds  of  people  are 
tuning  their  radios  to  WAVI-AM.  To  catch  the 
morning  news?  To  get  last  night's  sports  scores? 
To  hear  the  Top  40  or  a  talk  show? 

Nope.  The  latest  rage  in  Dayton  is  a  new  sort 
of  talk  show,  the  first  of  its  kind  in  the  nation.  It's 
called  Computer  Talk  -  an  hour-long,  call-in  talk 
show  devoted  exclusively  to  home  computing. 

Since  taking  to  the  air  last  summer,  Cornputer 
Talk  has  become  one  of  WA VI's  most  popular 
programs.  "It's  been  a  real  success,  and  frankly 
no  one  was  more  surprised  than  me,"  says  A.  J. 
Austin,  the  deejay  who  hosts  the  show.  "I  figured 
it  would  be  a  fad  for  a  few  weeks  and  then  go  out 
of  style,  but  it's  proven  so  popular  that  we're  con- 
sidering expanding  the  show  to  two  hours." 

The  advertising  is  sold  out  for  virtually  every 
program,  a  steady  stream  of  guests  has  kept  the 
discussions  alive,  and  listeners  have  responded 
with  plenty  of  input/output  -  tying  up  the  phone 
lines  almost  constantly  every  week. 

Vacuum  Cleaner  Ruminations 

Not  bad  for  what  started  as  a  tentative  experiment. 
Although  Austin  is  a  dedicated  microcomputer 
enthusiast  -  he's  owned  an  Apple  for  two  and  a 
half  years  -  it  didn't  occur  to  him  that  a  computer 
talk  show  could  have  wide  popular  appeal.  At 
least,  not  until  an  engineer  at  the  station  brought 
up  the  idea. 

Knowing  that  Austin  owned  an  Apple,  en- 
gineer Kurt  Farmer  suggested  last  April  that  it 
might  be  interesting  to  air  a  computer-oriented 
talk  show.  At  first,  Austin  says  he  was  skeptical. 
Would  there  be  enough  people  out  there  to  sup- 
port a  talk  show  on  such  a  narrow  topic?  Wouldn't 
the  technical  jargon  scare  away  casual  listeners? 
What  could  he  talk  about  every  week?  Who  would 
sponsor  the  show? 

Austin  soon  had  his  answers.  Computer  Talk 
hit  the  airwaves  on  June  1,  originally  only  a  half- 
hour  long.  Within  two  weeks  it  was  expanded  to 
an  hour.  Austin  says  the  incoming  lines  on  his 
telephone  light  up  when  the  show  starts  and  stay 
lit  almost  constantly  until  the  show  ends.  Regular 


sponsors  include  local  computer  stores  and  other 
computer-related  businesses. 

At  first,  Austin  experimented  with  all  kinds 
of  ideas.  At  one  point,  he  was  actually  broadcast- 
ing programs  over  the  air  by  playing  data  cassettes 
so  people  could  tape-record  the  signals  off  their 
radios.  But  the  squealing  static  of  digitally  encoded 
data  -  described  by  a  local  magazine  as  "vacuum 
cleaner  ruminations"  -  is  no  longer  heard  on  Com- 
puter Talk.  "The  results  weren't  worth  the  three 
minutes  of  noise,"  explains  Austin,  "and  the 
technical  problems  of  AM  radio  just  didn't  make 
it  practical." 

Expiaining  The  RAIVIifications 

Instead,  a  more  or  less  standard  format  has 
evolved.  "I'll  start  off  with  five  or  ten  minutes  of 
news  -  you  know,  who's  ripped  off  IBM  this  week, 
or  so-and-so's  new  machine,  news  like  that.  Then 
we'll  go  to  our  guests  and  discuss  whatever  topics 
we  have  decided  on,  and  I'll  usually  finish  off 
with  a  few  software  reviews.  During  this  whole 
time,  of  course,  the  phone  lines  are  open  for  any- 
one to  call  in  about  anything." 

Austin  is  encouraged  because  many  begin- 
ners and  non-computerists  are  caUing  in  with 
questions  and  comments.  Lots  of  them  want  ad- 
vice on  which  computer  to  buy.  One  week  his 
guests  were  TRS-80  and  Atari  owners  who  re- 
sponded to  a  caller  by  discussing  the  relative 
merits  of  their  machines.  Austin  tries  to  keep  the 
discussions  as  general  and  as  easy  to  understand 
as  possible,  but  often  a  beginner  will  phone  in 
with  a  seemingly  simple  question,  such  as  asking 
what  "RAM"  means.  Austin  then  takes  a  minute 
to  explain  the  concept  of  Random  Access  Memory, 
and  returns  to  the  discussion. 

"We  know  that  the  show  has  sold  at  least 
one  computer....  This  lady  called  in  and  told  us 
she  got  so  interested  in  computers  by  listening  to 
our  show  that  one  day  she  went  out  and  bought  a 
TI  99/4A  for  her  family,  and  she's  just  delighted 
with  it.  Before  she  heard  the  show,  she  had  never 
even  considered  buying  a  computer." 

As  word  about  Computer  Talk  spreads,  Austin 
says  he  is  getting  inquiries  from  other  radio  sta- 
tions around  the  country  about  airing  similar 
shows.  He  still  can  hardly  believe  the  show  is 
really  thriving. 

"I  thought  it  would  run  for  a  few  weeks  and 
then  I'd  get  my  Saturdays  off  again.  But  no  way." 

c 
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Part  II: 


Writing  Transportable  BASIC 


Ed  word  Ordman 


This  concludes  a  hoo-part  article  on  writing  BASIC 
programs  so  that  they  are  more  easily  read,  revised,  or 
translated  to  rim  on  different  computer  brands.  Though 
not  everyone  will  agree  with  the  goal  (general-purpose 
BASIC),  or  the  approach  (structured  programming), 
many  of  these  suggestions  are  potentially  itsefid  to  those 
progrofiimers  xoho  later  revise  and  improve  their  oum 
programs.  For  contrast,  see  the  vieivs  of  some  of  the 
programmers  quoted  in  "How  The  Pros  Write  Cotnputer 
Games,"  elsewhere  in  this  issue. 


Structure 

The  major  tool  in  making  a  program  transportable 
is  careful  attention  to  program  structure.  This 
does  not  mean  slavish  adherence  to  "structured 
programming."  It  does  mean  using  common  sense 
and  some  of  the  important  tools  available  to  keep 
programs  from  becoming  "spaghetti  bowls"  of 
GOTOs.  This  can  include  "structured  program- 
ming" when  applicable. 

To  consider  a  concrete  example,  suppose  we 
have  two  branches  in  our  code  governed  by  a 
GOTO.  A  simple  version  might  be: 

500IFX>2THENT  =  T  +  Y:C  =  C  +  2ELSET  =  T  +  Z: 
C  =  C  +  1 

There  is  certainly  no  objection  to  writing  this  in 
one  line  if  vour  BASIC  allows  it;  the  intent  is  clear. 
Remember  that  you  should  leave  space  for  new 
lines,  since  someone  may  have  to  rewrite  this  as: 

500  IF  X>2  THEN  504 

501  T  =  T+Y 

502  C  =  C+2 

503  GOTO  507 

504  T  =  T+Z 

505  C  =  C+1 
507  REM  ENDIF 

Even  this  is  still  quite  readable.  It  is  clear  where 
the  IF  starts  and  where  its  effect  ends.  A  far  worse 
example  (but  painfully  common  in  beginners' 
programs)  would  have  IF  X>2  THEN  4000  and 
then  down  at  line  4000  would  have: 

4000  T  =  T  +  Z:C  =  C  +  1:  GOTO  510 

This  is  hard  to  read:  how,  when  checking  line 
4000,  can  you  know  where  it  relates  to  the  rest  of 
the  program?  Reading  lines  500-510,  how  can  you 
understand  the  options  of  the  other  path? 

My  own  practice,  incidentally,  is  to  avoid 
GOTOs  over  long  distances,  avoid  upward 
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GOTOs  unless  they  are  part  of  a  fairly  formal  struc- 
ture, and  have  GOTOs  go  to  REM  statements  in  a 
great  many  cases.  Suppose,  in  the  example  above, 
line  510  was  PRINT  TAB(C);X;TAB(C  +  5);Y  and 
some  variation  in  the  new  machine  meant  that 
this  had  to  be  expanded  to  two  lines  to  get  the 
right  spacing.  A  GOTO  510  in  line  503  means  that 
a  line  509  cannot  be  introduced  without  other 
changes;  the  507  REM  means  changes  in  the 
PRINT  do  not  require  changes  in  the  IF. 

A  similar  situation  arises  in  programs  where 
there  is  a  large  loop  (PLAY  AGAIN  in  a  game) 
and  some  initialization  before  it.  If  you  start 

i  PRINT  "WELCOME  TO  THE  GAME" 

2  T     =    O 

3  X     =    RNDCl) 

4  Y     =     1 

the  person  rewriting  this  may  type  2  T  =  0: 
X  =  RND(1):  Y  =  l,  and  be  in  big  trouble  when  he 
discovers  that  at  line  5560  you  have  GOTO  4.  He 
will  be  in  more  trouble  when  he  revises  the  pro- 
gram and  needs  to  add  another  statement  within 
the  main  loop,  but  before  Y=  1.  Compare  the 
program: 

10  PRINT  "WELCOME  TO  THE  BAME" 

20  T  =  0:X  =  RND<1):REM  INI TI ALI ZE, 0< 

X<  1 
30  REM   ENTER  MAIN  LOOP  HERE 
40  Y  =  1  :REM   COUNT  NUMBER  OF  ATTEMP 

TS 
5560  eOTO  30  : REM  REPEAT  MAIN  LOOP 

In  this  version,  the  rewriter  will  not  confuse  line 
20  and  line  40;  a  line  35  can  be  added;  and  there  is 
no  confusion  as  to  exactly  where  the  GOTO  is 
leading,  even  after  several  program  revisions.  In 
general,  do  not  GOTO  "the  middle"  of  a  line  of 
reasoning  without  clearly  labeling  why  and  pro- 
viding an  easy  way  to  make  changes  without  ex- 
tensive rewriting. 

If  you  really  want  to  avoid  upward  GOTOs 
in  as  many  cases  as  possible  (and  it  does  make 
programs  easier  to  read!),  there  are  two  alternative 
structures  that  arc  important:  GOSUB  ...  RETURN 
and  the  DO  ...  WHILE.  First,  let  us  consider  the 
DO...  WHILE. 

DO... WHILE  can  be  regarded  as  an  extension 
of  FOR... NEXT.  A  typical  form  is: 

1000  DO  WHILE  X>10 

lOlO  PRINT  X 

J020  T  =  T+X 

1030  X  =  X/2 

1040  ENDWHILE 


I^perClip 

Professional  Word  Processor  at  a  Breakthrough  Price 


PaperClip™  performs  all  the  advanced 
features  found  in  Word  Processors  costing 
much  more.  .  . 

1)  Full  screen  editing.  2)  Copy/Transfer 
sentences  and  paragraphs.  3)  Insert/ 
Delete  sentences  and  paragraphs. 
4)  Headers/Footers/Automatic  page 
numbering.  5)  Justification/Centering. 

6)  User  defineable  keyphrases. 

7)  Supports  both  cassette  and  disk. 

8)  Vahable  data  -  Form  letters. 

9)  Horizontal  scrolling  up  to 
126  characters. 

10)  Insert/transfer/erase 

Also  available  for  Commodore  64 

Requires 

Basic  4.0, 32K  memory. 

n259sO 

Dealerenquiries  welcome 


BPiTTEPikES 
knCLUDED 

71  McCaul  Street 
Toronto,  Ontario 
Canada  M5T  2X1 
(416)596-1405 


columns  of  numbers.   1 1)  Add/subtract 
columns  of  numbers.   12)  Supports  most 
dot  matrix  and  letter  quality  printers.  In  fact, 
a  printer  set-up  routine  is  supplied  to 
take  the  best  advantage  of  the  printer  at 
hand.   13)  French  and  Math  technical 

character  sets 
available. 


Suppose  X  is  50  when  this  is  entered.  Lines  1010- 
1030willbedoneforX  =  50,  forX  =  25,  forX  =  12.5; 
then  X  will  become  6.25,  the  test  will  fail,  and  the 
program  will  go  on  after  line  1040.  This  is  a  re- 
markably useful  thinking  tool,  even  if  your  BASIC 
does  not  have  these  statements  (many  do  not). 
But,  for  transportability,  I  would  argue  against 
using  these  statements  even  if  you  have  them. 
There  is,  however,  no  reason  at  all  not  to  think  in 
terms  of  DO... WHILE  and  then  to  write  an  imita- 
tion of  it: 

lOOO  IF  X<=10  THEN  1040  : REM  DO  WHILE 

X>10  TO  LINE  1040 

1010  PRINT  X 

1020  T  =  T+X 

1030  X  =  X/2 

1035  GOTO  1000 

1040  REM   END  WHILE 

Again,  this  is  easy  to  read,  the  upward  GOTO  is 
dearly  explained,  and  the  reader  is  in  no  doubt  as 
to  the  scope  of  the  loop  and  where  vou  enter  and 
leave  it. 

Subroutines  Are  Best 

Subroutines  -  the  facility  provided  by  GOSUB 
and  RETURN  -  are  the  single  most  important 
feature  in  providing  transportability.  There  is  a 
strong  case  to  be  made  for  dividing  every  program 
of  more  than  a  few  dozen  lines,  and  many  shorter 
ones,  into  subroutines.  Ideally,  each  subroutine 
should  have  a  purpose  that  you  can  describe  in 
one  or  two  lines,  and  that  explanation  should  be 
given  in  remarks  at  the  head  of  the  subroutine. 
The  subroutine  should  not  interact  with  the  rest 
of  the  program  except  as  provided  in  the  leading 
remarks.  An  example: 

6000  REM   SUBROUTINE  TO  CONVERT  TO  PO 
LAR  COORDINATES 

6001  REM   GIVEN  X,Y  COORDINATES.    RET 
URN  R=RADIUS, T=ANGLE. 

6002  REM   X,Y  UNCHANGED.    RETURN  T=0 
IF  R=0. 

6003  REM 

6010  R=SQR<X«X  +     Y*Y) 

6020  IF  R  =  O  THEN  T  =  O  :  RETURN 

6030  IF  XOO  THEN  T  =  ATN<Y/X>  t  RETU 

RN  :  REM  ARCTANGENT,  RADIANS 

6040  IF  Y  >  O  THEN  T  =  3.1415V/2 

605O  IF  Y  <  O  THEN  T  =  -31.14159/2 

6090  RETURN 

It  is  entirely  appropriate  for  subroutines  to 
call  other  subroutines,  or  for  a  main  program  to 
consist  primarily  of  subroutine  calls,  with  all  the 
real  work  done  in  the  subroutines.  But  when  this 
is  done,  it  is  even  more  important  to  make  sure 
that  the  subroutines  can  be  debugged  separately 
-that  they  do  not,  for  instance,  change  the  variable 
used  elsewhere,  but  not  mentioned  in  the 
head  note. 

Where  you  are  using  a  feature  that  you  know 
is  particular  to  your  computer  -  for  instance,  disk 
input/output  -  it  is  especially  important  to  isolate 
it  in  a  subroutine,  and  label  it  as  machine- 


dependent.  This  means  that  it  can  be  rewritten 
Inter  with  a  minimum  of  change  to  the  main  pro- 
gram logic. 

Make  Input/Output  General 

It  is  very  likely  that  anyone  rewriting  a  program 
for  another  machine  will  have  to  revise  input/ 
output  statements.  This  applies  to  PRINT  and 
INPUT  for  keyboards,  terminals,  CRTs,  and  print- 
ers; to  cassette  and  disk  storage;  to  game  control- 
lers and  joysticks;  and  to  all  other  peripherals. 
Essentially  the  only  "minimal"  features  that  all 
machines  have  in  common  are  INPUT  X  and 
PRINT  X,  Y,Z,  and  even  these  are  not  as  standard 
as  one  might  like.  The  usual  solution  is  to  stick  to 
minimal  formatting,  if  you  consider  transportabil- 
itv  of  prime  importance;  or  to  place  fancy  input/ 
output  in  subroutines  and  indicate  your  intention 
clearly,  if  it  is  essential  to  the  program.  Here  we 
can  give  only  a  quick  guide  to  some  of  the  tricks 
and  pitfalls. 

INPUT  Some  computers  allow  vou  to  cue  the 
user  (prompt)  as  desired,  e.g.,  INPUT  "YOUR 
NEXT  GUESS?";N  while  others  do  not.  The  others 
can  fake  it  by  PRINT  "YOUR  NEXT 
GUESS";:INPUT  N  getting  the  question  mark  on 
the  same  line  as  the  printout.  Many  BASICs  will 
not  allow  suppression  of  the  question  mark.  In- 
putting string  variables,  particularly  with  embed- 
ded spaces  or  commas,  also  differs  dramatically 
from  system  to  system,  as  mentioned  earlier.  If 
your  program  depends  heavilv  on  a  precise  form 
of  string  input,  place  the  input  routine  in  a  sub- 
routine and  explain  the  purpose  carefully.  For  ex- 
ample: 

2000  REM   STRING  S«  WILL  BE  ALL  CHARA 
CTERS  TYPED  (PRINTABLE  OR  NOT) 

2001  REM   UNTIL  ENTER  IS  HIT   (EXCLUDI 
N6  THE  ENTER) 

2010  S*  =  "" 

2020  K*  =  INKEY*  :REM   GETS  SINGLE  KE 

Y  FROM  KEYBOARD 
2030  IF  K*  =  "  ■'  THEN  2020 
2040  IF  ASC(K*>  =  13  THEN  2090  : REM 

CARRIAGE  RETURN,  OR  ENTER 
2050  S«  =  S*  +  K* 
2060  GOTO  2020 
2090  RETURN 

Of  course,  other  machines  may  require  substantial 
rewriting  of  this  subroutine,  if  the  special  word 
INKEYS  is  not  available  or  works  differently.  In 
some  microcomputers,  the  implementation  may 
be  as  easy  as  INPUT  LINE  S$.  Still,  having  this  in 
a  single  subroutine,  rather  than  scattered  through- 
out the  program,  will  simplify  the  job  of  rewriting 
for  a  new  machine. 

PRINT  Some  computers  allow  statements 
like  PRINT  "$"X"000",  without  commas  or 
semicolons,  and  produce  the  output  $4000  when 
X  is  4.  Others  require  PRINT  "$";X;"000"  and 
produce  $  4  000  or  something  similar.  Usually,  a 
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WHAT'S  SMALLER 
THAN  A  BUSINESS  CARD? 

FASTER  THAN 
CASSETTES? 

AND  FAR  LESS  EXPENSIVE 

THAN  DISKS? 


Why  the  ESF-20/64  Stringy  Floppy 
from  Exatron,  of  course.  Our  exciting  little 
storage  alternative  gives  you  near  floppy 
disk  speed  and  reliability  at  a  budget- 
minded  price.  Our  high  quality  digital 
mass  storage  system  is  the  perfect  product 
to  fill  the  gap  between  cassettes  and  floppy 
disks.  And  that's  especially  true  in  the 
case  of  the  Commodore  VIC-20®  and 
Commodore  64®  microcomputers. 

The  Exatron  Stringy  Floppy  system  is 
based  on  a  small  endless  loop  tape  car- 
tridge we  call  "The  Wafer".  This  wafer 
measures  only  2  3/4"  x  1"  x  3/16"  —  or 
about  the  dimensions  of  a  standard  busi- 
ness card.  Wafer  was  born  to 
run  fast  —  at 


around  7200  baud,  or  14  tunes  faster  than  a 
standard  cassette  and  has  a  memory  ca- 
pacity of  64K  bytes.  The  ESF-20/64  system 
costs  less  than  $200  and  wafers  are  less 
than  $3.00  each.  No  wonder  computer 
people  call  us  the  "poor  man's  disk 
system". 

If  you'd  like  to  get  the  world  on  a 
string,  and  bring  your  VlC-20®  or 
Commodore  64®  into  the  20th  Century,  just 
fill  out  the  coupon  below  and  mail  it  to 
EXATRON,  181  Commercial  Street, 
Sunnyvale,  CA  94086.  If  you  need  to  place 
an  order  call  (408)  737-7111,  outside 

California  (800)  538-8559  and  ask  for 
Chrissy  or  Natalie. 


The  ESF-20/64  Stringy 
Floppy  System  from  Exatron 

for  use  witn  the  Commodore  VIC-20® 
and  Commodore  64®  microcomputer. 

exatron 


For  exciting  alternatives 
in  niass  storage. 


Name 


Address 


City/State/Zip  

Mail  today  for  information  on  tfie  ESF-20/64  from 
EXATRON,  181  Commercia!  St.,  Sunnyvale.  CA  94086 


clear  indication  (in  a  REMark)  of  what  you  want  is 
far  more  helpful  than  an  ingenious  trick  to  achieve 
it  on  your  machine.  The  exact  meanings  of  comma 
and  semicolon  differ  from  one  machine  to  another: 
it  is  universal  that  comma  means  "wide  space; 
arrange  in  columns"  and  semicolon  means  "short 
space,  or  no  space,"  but  the  details  differ.  In  many 
configurations,  TAB  will  not  work  properly  (this 
is  common  when  using  a  printer  attached  to  an 
Apple,  for  instance). 

If  you  must  engage  in  any  fancier  spacing 
than  use  of  commas  and  semicolons,  explain  your- 
self in  REMarks  and  leave  it  to  the  reader  to  im- 
plement it  on  his  machine.  Many  microcomputers 
do  not  have  PRINT  USING;  if  you  use  it,  an  ex- 
ample output  line  contained  in  a  remark  is  very 
helpful.  It  you  use  a  fancy  PRINT  statement  re- 
peatedly in  your  program,  consider  placing  it  to  a 
subroutine  where  the  reader  will  have  to  translate 
it  only  once. 

CLEAR  There  are  a  number  of  special  com- 
mands whose  implementation  differs  from  one 
computer  to  another.  Some  examples  are  Clear 
Screen,  Go  to  top-of-page,  and  similar  ones. 
(Varying  print  character  width,  for  instance,  is 
usually  a  function  of  the  printer  model,  not  of  the 
BASIC.)  If  at  all  possible,  place  these  functions  on 
a  line  by  themselves  and  remark  clearly;  it  will 
then  be  easy  for  the  reader  to  translate  them,  or 
delete  them  if  inapplicable  to  the  new  system. 

Joysticks  These  also  differ  dramatically  from 
one  system  to  another.  Again,  place  them  in  a 
clearly  labeled  section  of  the  program,  preferably 
a  subroutine,  andlabel  what  they  do.  In  particular, 
avoid  repeating  these  statements  numerous  places 
within  the  program.  Example: 

1050  GOSUB  5000  :  REM   READ  PADDLES 

2300  GOSUB  5000 

5000  REM   READ  PADDLES  X,Y  VALUES 

ARE  O  -  255,  SCALE  TO  O  -  lOO 

5010  X  =  PDL<0)/2.55 

502O  Y  =  PDL(l)/2.55 

5030  RETURN 

Clearly,  someone  whose  paddle-reading  com- 
mands are  different,  or  give  values  in  a  different 
range,  can  easily  rewrite  this  subroutine. 

Tape/Disk  While  the  particular  statements 
involved  in  tape  and  disk  input/output  differ  for 
almost  every  system,  the  general  functions  to  be 
performed  are  almost  identical.  Typically,  one 
must  specify  a  file  name  and  number  by  which  it 
will  be  referred,  and  whether  it  will  be  for  input 
(READ  or  INPUT),  or  output  (WRITE  or  PRINT), 
or  both.  A  typical  statement  is  something  like 
OPEN  "DATAFILE"  AS  1  FOR  INPUT.  If  your 
BASIC  allows  omitting  some  of  this,  include  it  in 
a  REMark,  For  example, 

1050  PRINT  D$,  "OPEN  INPUT  ";F$  :REM  OPEN  F$, 
SEQUENTIAL,  INPUT  ONLY 

is  acceptable  if  you  only  have  one  file  open  at  a 
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time;  the  reader  can  insert  an  AS  #1  if  the  new 
system  requires  it.  Once  you  have  opened  a  file, 
you  must  read  from  it  or  write  to  it,  typically  by  a 
statement  such  as  READ  #1,  A,B,C  or  PRINT 
#3,A;C$;B;C$;X  :REM  C$  =  ",". 

Notice  that  if  your  system  does  not  require  a 
specific  indication  in  the  statement  that  it  refers  to 
a  file,  you  should  include  one  in  a  REMark.  It  is 
an  excellent  idea  to  write  commas  as  field  dividers 
to  a  file,  even  if  your  system  will  permit  a  space 
as  a  divider  on  input.  Enough  systems  insist  on 
the  comma  that  it  decreases  portability  to  omit  it. 
A  statement  such  as 

1060  REM  A  TYPICAL  LINE  OF  FILE  IS  4  ,  5  , 
DEBITS ,  2.95  (CR) 

will  often  make  the  program  much  clearer  to  the 
reader  than  it  is  from  just  the  line 

INPUT#3  P(K),Z(K),D$,A(I) 

In  the  case  of  a  direct  access  file,  most  systems 
also  need  to  know  the  record  length  and  record 
number  for  each  read  or  write.  If  a  direct  access 
file  is  opened  for  updating,  you  should  read  a 
record  before  you  write  it.  Finally,  on  any  type  of 
file,  you  should  remember  to  close  it  explicitly 
(usually  CLOSE  #3  or  some  variant).  Even  if  your 
BASIC  does  not  insist  on  this,  someone  else's 
will;  and  it  can  be  hard  to  figure  out  ivhen  to  do 
the  closing  in  a  strange  program. 

A  program  using  no  files  is  more  easily  trans- 
portable than  one  using  files;  the  fewer  the  files, 
the  more  transportable.  (Avoid  opening  more 
files  than  needed  at  one  time.)  Sequential  files  are 
easier  to  move  than  direct  access  files;  files  read 
or  written  "all-at-once"  are  more  transportable 
than  ones  that  are  read  or  written  only  intermit- 
tently. If  at  all  possible,  structure  a  program  like 
this: 

lOOO  GOSUB  7500  :  REM  READ  WHOLE  FILE 
INTO  AN  ARRAY 
....   :REM   MAIN  PROGRj 
ARRAY 
4000  GOSUB  7700  ;  REM  WRITE 

AY  BACK  OUT  TO  FILE 
AOlO  GOTO  <?999 

so  that  all  file-handling  is  confined  to  specific 
subroutines  and  the  files  can  be  kept  on  a  cassette 
tape  even  without  fancy  automatic  stop-start 
features . 

Graphics 

If  we  view  BASIC  as  something  almost  geological, 
something  that  has  had  layers  added  over  time, 
graphics  capabilities  are  the  last  layer,  and  the 
layer  least  solidified.  Graphics  differ  more  from 
machine  to  machine  than  any  other  feature.  Fancy 
graphics  tricks  are  the  very  hardest  thing  to  trans- 
port from  one  system  to  another.  Still,  it  is  possible 
to  do  some  graphics  work  and  still  limit  the  prob- 
lems when  moving  them  to  another  system. 


ACTS  ON  THE 


WHOLE  ARR 


an  Innovators 


New  Exdtement  for  your  Atari  400/ 
800  from  Syncretic  Sofhvare 


Crisis  Mountain,  by  Ron  Aldrich  and  David  Schroeder.  Can  you 

sto])  the  explosion  that  could  trigger  a  dreaded  vnleamiclear  erujjtion  spewing  tons 
ol'radionctiw  ash  into  the  atmosphere':'  In  this  fast-paced  real-time  game  you  leap 
rumbling  boulders,  crawl  throu^i  claustrophobic  tunnels,  and  bound  over  columns 
ofbubbling  iax'a  to  defuse  the  bombs.  Be  sure  to  awd  Bertrum  —  the  radioactive  Bat, 
and  hurry,  the  bombs  are  licking  away!  Multi  levels  of  play.  Requires  46K.  one  disk 
diivf,  and  game  paddles  or  jowtick  to  play $34.95 


Warlock's  Revenge,  by  Butch  Greathouse.  Rid  your  kingdom  of  the 
evil  warlock,  Oldorf,  who  has  terrorized  its  inhabitants.  Lead  a  party  of  adv'enturers, 
including  a  gladiator,  a  strongman,  a  ma^cian,  a  wizard,  a  cleric,  an  elf  and  a  thief  in 
tliis  fearful  mission.  Overc-ome  the  dangerous  obstacles  in  Oldorfs  realm.  A  role- 
pla^ing  adventure  game  with  high-res  graphics.  Requires  40K  and  one  disk  drive  to 
play. $34.93 


Probe  One:  The  TVanSmitter,  by  Lloyd  Ollmann,  jr.  in  a  research 

center  on  the  remote  planet,  Eldriss  V.,  you  must  deduce  how  to  use  the  scientific 
devices  found  in  the  lab  to  unlock  its  sealed  areas.  You  mu.it  capture  the  TTansmilter,  a 
secret  detnce  needed  to  save  your  race.  Use  keyboard  commands  and  paddles  to  fight 
off  the  building's  guard  droids.  A  strategic,  arcade-action  game  in  high-res  graphics. 
Ket[uircs  40K,  disk  drive.  Atari  BASIC,  and  joystick  or  paddles   . .  . . " ',   $34.95 


Free  Yourself  from  Programming  Drudgery 
with  Synergistic  Software's  New  Utilities. 

Programmer  S  Workshop,  by  Dennis  M.  Keathley.  a  collection  of  seven  different  utility  pro-ams  including:  disk 
to  cassette  transfer,  BASIC  program  compare  [lists  differences  between  2  different  programs),  cassette  baud  rate  increase,  anaiv-sis  of 
program  code,  etc.  One  utility,  Ihc  AN/VLYZER,  will  unlock  the  mysteries  of  a  cassette  tile,  the  computer  RO\r  and  RAM,  or  anv  portion  of  a 
diskette,  by  displaying  data  in  both  Uex  and  ASCII.  Requires  Atari  400/800  with  16K,  disk  drive,  and  cassette  player  (opiiona'l)  . .   $34.9S 

Disk  Workshop,  by  Ocnnls  M.  Keathley.  A  collection  of  seven  di  flerent  utilitj'  programs  including  fast  copying  of  disks, 
sending  a  formatted  disk  director)'  to  a  printer,  using  machine  language  character  string  in  BASIC,  a  screen  dump  for  the  MX-80  Epson 
Printer  ivith  a-afkax  or  Graffrax  Plus,  etc.  One  utility.  DISK  EDIT,  allows  vou  to  easily  modify  individual  bytes  or  entire  sectors  on  the 
diskette.  Requires  Atari  400/800  with  IGK,  one  disk  drive,  and  printer.    .' ] $34.95 

Graphics  Workshop,  by  Uoyd  Ollmann.  a  collection  of  utility  progi-ams  to  improve  the  gra])ltics  capabilities  of  Atari 
programmers.  The  PL^VYICK-MTSSILE  device  handler  allows  casv  set-up  and  use  of  player  missiles  using'lhc  Atari  BASIC  OPEN,  PRINT  and 
PUT  commands.  GRAPHICS  ENHANCEMENTS  includes  a  new  graphics  mode  and  bit-map  capabilities.  Package  also  includes  a  character 
editor,  a  bit-map  editor,  and  a  player  missile  editor.  Requires  Atari  400/800  with  48K  and  one  disk  drive $39.95 


Synergistic 
Software 


Synergislic  Software 

a30  N.  Riverside  Drive 

Suite  201,  Renton,  WA  98055 

(206)  226-.32ie 

ORDER  ONLY  1-800-436-6505 

WE  ACCEPT  CHECKS,  M/XSTEBCtL'yiGE,  VISA  AND  t:.O.U.  OROERi  SZSHt  HANDUNG  nX  EXCEPT  0.\  ITiEPAJDS. 


Generally,  it  is  easiest  to  transport  a  program 
that  uses  only  "character"  graphics.  If  we  view 
the  screen  as  consisting  of  a  fixed  number  of  rows 
and  a  fixed  number  of  columns,  then  each  position 
can  be  occupied  by  one  letter  or  "character."  If 
we  confine  ourselves  to  commonly  available  char- 
acters, our  program  should  be  capable  of  being 
rewritten  for  most  systems.  If  it  does  not  involve 
moving  pictures,  it  should  even  be  possible  to 
run  it  on  a  printer-oriented  system  in  many  cases. 

As  you  know,  common  systems  do  differ  in 
screen  size  {in  number  of  characters  in  a  row  or 
column).  The  first  thing  we  must  do  is  let  the 
reader  know  what  assumptions  we  have  made: 

50  Ml  - 16  :REM  NUMBER  OF  LINES  ON  SCREEN 
60  M2  =  40  :REM  NUMBER  OF  CHARACTERS  PER 
LINE 

From  this  point  on,  we  should  place  everything 
in  terms  of  the  numbers  Ml  and  M2,  not  16  and 
40.  Further,  to  position  a  given  character  C$  at 
coordinates  X,Y  (that  is,  X  across  and  Y  down: 
position  X  of  row  Y),  we  should  set  X,  Y,  and  C$ 
and  then  call  a  subroutine.  On  the  IBM  Personal 
Computer,  we  print  an  "A"  in  the  center  of  the 
screen  by 


100  X=INT(M2/2) 
110  GOSUB  7000 


iY=INT(m/2)  :C*="A' 


7000  REM   SUBROUTINE  TO  WRITE  C*  AT 

POSITION  X  OVER,  Y  DOWN  tttttt 

7010  LOCATE  Y,X  :  PRINT  C»; 
7020  RETURN 

Again,  the  user  of  any  given  computer  can  rewrite 
this  subroutine  as  a  whole  far  more  easily  than  he 
can  rewrite  statements  like  LOCATE  12,40:  PRINT 
"A";  which  are  scattered  throughout  the 
program. 

Sometimes  a  screen  is  built  up  by  "jumping 
around,"  rather  than  line-by-line.  If  you  wish  to 
get  hard  copy  of  such  a  screen,  and  lack  a  built-in 
operating  system  procedure  to  do  so,  you  can 
have  the  subroutine  just  mentioned  build  an  array 
by  7015  S{X,Y)  =  ASC(C$)  (or  7015  S$(X,Y)  =  C$) 
and  later  print  the  entire  array.  This  may  be  as 
easy  as; 

BOOO  REM   PRINT  THE  SCREEN  STORED  IN 
ARRAY  S(M2,til)  *««*  t***«  »»»« 

8010  FOR  I  =  1  TO  M2 
8020  FOR  J  =  1  TO  Ml 
8030  PRINT  CHR« <S< J, I ) ) ;   : REM  ;  LEAVE 

S  NO  SPACE  ON  IBM  PERSONAL  COMP 
8040  NEXT  J 
8O50  PRINT  :REM   60  TO  NEXT  LINE  -  DE 

LETE  IF  IT  CAUSES  DOUBLE  SPACING 
S060  NEXT  I 
8070  RETURN 

Note  that  this  program  must  contain  a  line  such  as 

70  DIM  S(80,24)  :REM  SAVE  SCREEN.  NOTE  DIM 

S(M2,M1) 

SO  that  a  person  changing  Ml  and  M2  will  know 


how  it  changes  the  DIM  statement. 

A  remarkable  assortment  of  graphics  effects 
may  be  achieved  just  by  the  skillful  use  of  standard 
characters:  minus  signs  or  underscores  for  hori- 
zontal lines,  ones  or  a  special  symbol  for  verticals, 
and  so  on.  It  is  not  hard  to  generate  pictures  by 
hand:  hold  a  piece  of  window  screen  over  a  pic- 
ture, judge  the  amount  of  darkness  as  best  you 
can  (most  people  can  rate  "darkest,  dark,  middle, 
light,  clear")  and  use  characters  such  as  M  I :  . 
and  space  to  represent  them.  Some  scaling  may 
be  needed;  in  many  systems  the  space  allocated 
for  a  character  is  1  2/3  to  2  times  as  tall  as  it  is  wide. 
Fill-in-the-blanks  effects,  on  screen  or  paper,  may 
be  achieved  by  using  minus  signs  as  underscores: 

SOCIAL  SECURITY  NUMBER  ?     -    - 


Turning  now  to  "high-resolution"  graphics, 
or  other  extended  graphics  features,  we  find  that 
most  of  them  still  can  be  expressed  in  terms  of  X- 
Y  coordinates  and  making  a  specific  mark  at  spe- 
cific coordinates,  although  the  mark  is  now  usually 
"on"  or  "off"  or  "COLOR  7"  instead  of  a  letter. 
The  same  principle  as  before  applies:  specify  the 
maximum  size  involved;  if  at  all  possible  give 
dimensions  as  fractions  of  Ml  and  M2  rather  than 
absolute  numbers;  and  keep  the  actual  writing  in 
as  few  subroutines  as  possible. 

In  general,  have  one  subroutine  that  draws  a 
point;  another  that  draws  a  line  by  making  re- 
peated GOSUBs  to  the  subroutine  to  mark  points; 
and  so  on.  Even  if  your  computer  has  built-in 
line-drawing  commands,  place  them  in  sub- 
routines (instead  of  HLIN  20,50  TO  30,40  write 
XI  =  50:  Yl  =  20:  X2  =  40:  Y2  =  30:  GOSUB  2600 
where  2600  has  the  line  HLIN  Y1,X1  TO  Y2,X2), 
so  that  a  person  whose  computer  lacks  them  can 
try  to  write  a  reasonable  imitation. 

If  you  write  carelessly,  or  depend  too  heavily 
on  features  of  a  particular  machine,  you  can  have 
a  program  that  is  very  hard  to  translate  to  any 
other  machine.  If  you  want  to  be  able  to  move 
your  programs  to  a  new,  different  machine,  or 
have  them  run  on  a  friend's  machine  or  on  a 
machine  at  school,  you  must  plan  ahead  when 
you  first  write  the  program. 

It  takes  relatively  little  extra  effort  to  write  a 
transportable  program,  and  there  are  many  fringe 
benefits.  You  yourself  will  find  the  program  easier 
to  test,  debug,  or  reread  a  few  months  later. 
A  little  avoidance  of  particular  machine  "special 
features,"  a  little  use  of  good  structuring  practices, 
and  some  care  to  isolate  likely-to-change  features 
in  labeled  subroutines,  can  pay  off  in  far  easier 
maintenance  and  rewriting.  And  if  it  means  that 
sonffe  published  programs  will  run  on  a  larger 
variety  of  machines  than  they  used  to,  it  will  pay 
off  for  all  of  us.  © 
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ate  excellent  versions 
of  the  alcaae  games 


-John  Anderson, 
Creative  Computing 
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"  JJxe  glapnics  display, 
,sounas  ana  game  logic  au 
so.  close  to  the  original, 
that  you  might  find  youiself 
looking  po'i  the  coin  slot 
on  youi  computet.  " 

-Gary  and  Marcia  Rose 
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Invaders 


"  Weluxe  Unvade'is' 

is  by  fa'i  the  best 

ibpace  Unvadeis  piogiam 

eve\  'leLasea  fol  a 

personal  compute'i.  " 

I        -Leigh  Goldstein, 
%         Electronic  Ganr>« 


We  aU  Odious  ^bout  ,0a\  Games! 


Computer  Games 
We'd  Like  To  See 


Tom  R  Hotfhill,  Feotures  Editor 


Want  to  program  a  neio  computer  game  but  find  yourself 
stuck  for  ideas?  Maybe  you  could  try  one  of  these  tongue- 
in-cheek  suggestions. 


Let's  face  it,  computer  and  home  video  games 
seem  to  be  stuck  in  a  rut.  Our  senses  and  joystick 
elbows  are  endlessly  assaulted  by  what  seem  to 
be  repetitions  of  the  same  old  themes. 

Space  Invaders  spin-offs  keep  descending  upon 
us  as  relentlessly  as. .  .well,  as  Space  Invaders.  We're 
lost  in  a  maze  of  Pac-Man  imitations,  pursued  by 
the  ghosts  of  programmers  whose  most  difficult 
task  was  not  the  coding,  but  evading  the  wrath  of 
copyright  attorneys.  Almost  overnight,  it  seems, 
each  new  arcade  hit  spawns  litters  of  look-alike 
offspring.  Missile  Command  clones  multiply  as  if 
by  fission.  Zaxxon  is  Xeroxed.  Donkey-Kong  is 
aped. 

Perhaps  it's  time  for  a  change.  As  a  public 
service  to  home  video  game  addicts  everywhere, 
we're  presenting  a  list  of  ideas  for  a  new  genera- 
tion of  games,  in  the  hope  that  game  designers 
from  here  to  Silicon  Valley  will  leave  their  hot 
tubs  and  stop  cashing  their  royalty  checks  long 
enough  to  consider  something  different. 

To  tackle  the  problem,  we  had  to  come  up 
with  a  new  approach.  What  makes  a  game  fun?  It 
occurred  to  us  that  the  game  designers,  by  and 
large,  are  hopelessly  trapped  in  their  spaced-out, 
paranoid  fantasies.  Fantasies  are  fine,  but  they 
haye  their  limits.  After  all,  how  often  have  you 
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been  called  upon  in  real  life  to  defend  Earth  against 
alien  invaders? 

On  the  other  hand,  we  quite  frequently  find 
ourselves  in  one  of  those  amusing  little  situations 
that  make  everyday  life  such  a  lark.  You  know, 
like  the  time  you  emerged  from  that  midnight 
movie  when  it  was  22  degrees  below  zero  and 
discovered  your  car's  battery  was  dead.  There  are 
thousands  of  these  situations  to  choose  from. 
Can  25  years'  worth  of  /  Love  Lucy  reruns  be 
vvrong? 

So  crank  up  your  computer  and  get  ready  to 
start  programming.... 

Rush  Hour  Madness 

A  game  for  one  to  32,768  players.  Rush  Hour  Mad- 
ness is  an  ideal  project  for  the  beginning  program- 
mer who  is  limited  to  the  relatively  slow  BASIC 
language.  Although  Rush  Hour  Madness  involves 
large  numbers  of  screen  objects,  the  animation 
need  not  be  fast,  hi  fact,  animation  is  nearly  non- 
existent. 

Players  start  by  driving  onto  the  expressway 
at  5:15  p.m.,  controlling  their  car  with  a  joystick. 
The  "fire"  button  honks  your  horn.  Immediately 
after  entering  the  expressway,  players  are  en- 
tangled in  a  massive  traffic  jam.  Scoring  is 
straightforward:  one  point  for  each  minute  the 
player  endures  the  game  without  going  stark 
raving  mad. 

A  50-point  Good  Samaritan  bonus  is  awarded 
for  parting  ranks  to  allow  another  player  to  join 


the  game  from  the  expressway  entrance  ramp. 
Every  10,000  points  (roughly  166  hours  of  play), 
players  can  manipulate  their  joysticks  to  move 
their  cars  a 'few  feet.  This  might  not  seem  like 
much  to  those  who've  been  spoiled  by  the  cheap 
thrills  of  so-called  "action"  games.  However,  our 
test  panel  reports  that  after  hours  of  waiting,  the 
moment  when  you  move  your  car  is  very  close  to 
ecstasy. 

The  object  of  Rush  Hour  Madness  is  simple  - 
reach  "home"  before  the  game  re-initializes  itself 
and  starts  over  again  the  next  morning. 

Check-out  Tribulation 

If  Rush  Hour  Madness  is  a  hit,  it  might  well  give 
birth  to  numerous  look-alikes.  Check-out  Tribula- 
tion, which  traps  the  player  in  a  supermarket 
check-out  line,  is  but  one  example.  Others  might 
include  License  Reneioal  Ordeal  or  Airport  Inspeclitvi 
...you  get  the  idea.  The  possibilities  are  as  endless 
as  the  lines  themselves. 

Each  version,  of  course,  would  feature  its 
unique  variations.  Players  of  Chetk-out  Tribulation 
would  face  battle  with  such  creatures  as  the  Sticky- 
Fingered  Imp,  who  lunges  from  the  seat  of  his 
grocery  cart  to  squash  your  tomatoes,  and  the 
Absent-Minded  Peruser,  who  forgets  the  line  is. 
moving  while  reading  tabloid  articles  such  as  "Lost 
In  Desert:  Eats  Own  Briefcase," 

Laundromat  Invaders 

The  theme  of  this  game  suggests  an  answer  to 
one  of  our  most  perplexing  unsolved  mysteries. 
Ever  notice  how  you  always  go  to  a  laundromat 
with  an  even  number  of  dirty  socks,  and  return 
home  with  an  odd  number  of  clean  socks?  Some- 
how, no  matter  how  careful  you  are,  you  always 
seem  to  end  up  with  a  lonely  sock. 

Laundromat  Invaders  explains  why.  You  see, 
there's  a  planet  in  another  dimension,  a  plan'et 
populated  by  humanoids  much  like  ourselves. 
The  main  difference  is  that  these  humanoids 
subsist  entirely  on  a  diet  of  socks.  Their  survival 
has  been  threatened  by  a  severe  sock  shortage 
caused  by  a  recent  blight  on  their  Orion  crop.  So, 


they've  built  robots  which 
invade  laundromats  in  our 
dimension  to  steal  socks. 
This  explains  why  only  one 
sock  turns  up 
^^     "  missing;  the  portal 

between  dimensions  allows 
only  one  sock  to  pass  through  at 
a  time.  It  also  explains  why  the  sock 
you  lose  is  almost  always  a  new  one:  who 
wants  to  eat  stale  food? 

Laundromat  Invaders  pits  you 
against  these  interlopers.  You 
ruthlessly  hunt  down  the  robots 
and  clobber  them  with  vour  Prolific  Family 
Size  box  of  Tide  as  they  pull  their  favorite  tricks, 
i.e.,  making  the  socks  cling  to  the  insides  of  the 
washer,  surreptitiously  snatching  them  with  static 
electricity  as  you  empty  the  dryer,  etc.  You  get 
100  points  for  each  robot  you  clobber  (500  if  it's 
carrying  off  a  sock),  and  1000  points  if  you  wind 
up  with  an  extra  sock  from  somebody  else's 
laundry. 

Boom  Box  Blasters 

This  game  is  for  those  commuters  who  forego 
Rush  Hour  Madness  (see  above)  in  favor  of  our 
urban  mass  transit  systems.  Boom  Box  Blaster  is  a 
fast-action  arcade  game  which  pits  the  player 
against  hordes  of  inconsiderate  adolescents  armed 
with  those  giant  portable  radio/tape  players. 

It  starts  off  deceptively  easy.  Using  the  joys- 
tick, you  maneuver  your  commuter  down  the 
sidewalk  toward  the  bus  stop,  studiouslv  avoiding 
such  minor  obstacles  as  Hare  Krishnas  and 
Moonies  hawking  incense  and  flowers.  Suddenly, 
your  ears  are  assaulted  bv  the  85-decibeI  roar  of 
the  Shrill  Sisters'  latest  hit,  "Nerve  Erosion."  It's 
a  teen-ager  carrying  a  boom  box!  Pressing  the 
joystick  fire  button  to  activate  vourTri-Proton 
Chainsaw,  you  blast  the  noisy  box  to  bits  as  the 
terrified  teen  flees  in  panic. 

But  the  game  gets  much  harder.  Players  soon 
find  themselves  trapped  with  whole  gangs  of 
boom  box-wielding  hoodlums  inside  the  acoustic 
confines  of  a  bus.  Survivors  advance  to  even  more 
difficult  levels,  finally  winding  up  on  the  subwav. 
Other  obstacles  encountered  in  Boom  Box  Blaster 
include  sticky  gum-encrusted  seats  (which 
momentarily  disable  your  joystick  movements) 
and  rude  transit  personnel  (who  ignore  your  op- 
ponents, but  hassle  you  for  exact  change). 
Progrannnnig  Hints: 

Naturally,  writing  these  games  ivill  require  some  special 
techniques.  \Ne  recommend  programming  languages 
such  as  BASIC  (Beginner's  Algorithms  for  Seemi}!glt/ 
Infinite  Confusion),  LOCO  (Logical  Order  for  the' 
Gohbledi/gook-Oriented),  and  PILOT  (Programmer's 
Instruction  Language  for  Oddball  Tasks).  © 


Febluarv.19a3     COMPUTE!    65 


Great  February  Feast  of 


/TOR£ 


The  Best  ROMs  ALL  at  1 5%  OFF! 


MINER 
2049ER 


By  Bill  Hoguc  from  Big  Five  J 
This  is  \he  author's  first  game  for  the  Atari  — he  s  al- 
ready well  known  for  his  bestsellers  for  Ihe  TRS-fiO— 
and  we  think  you'll  really  enjoy  it.  There  are  more 
than  ten  screens  of  colorful  mining-related  machin- 
ery that  you  II  move  around  the  scfeens.  ducking, 
dodging  and  bobbing  your  way  lo  a  high  score.  Re- 
quires joystick. 

ROM  Cartridge  (16K),  $49:95    Save  15% 
Now  Thru  Mar  1  You  Pay  Only  $42.46 


QIX 


From  Atari 

Just  like  the  challenging  arcade  ganw.  You  must  sur- 
round QIX,  the  spinning  helix,  by  filling  in  the  screen 
with  tMxes  of  color.  As  the  game  progresses.  QIX  ^ts 
bigger,  more  dangerous,  and  more  aggressive.  Watch 
out; 

ROM  Cartridge  (16K),  $44.95    S«e  m 
Now  Thru  Mar.  1  You  Pay  Only  $38.21 


DEFENDER 


From  Atari 

The  Aliens  are  roaming  your  plar>et,  trying  to  capture 
humanoids  to  transform  them  into  destructive 
mutants.  You  and  your  spacestiip  DEFENDER  must 
protect  them  from  the  onslaught. 

ROM  Canridge  (16K),  544:95   S««  15* 
Now  Thru  Mar.  1  You  Pay  Only  538.21 


Equipment 
Corner 

JOYSnCK 
EXTENSION  CORDS 

Now  you  can  control  your  computer  from  anywhere  In 
the  room  with  our  6  or  9  (oo!  extension  cords. 

Pair  of  6'  Cords,  59.95. 
Orw  9'  Cord,  $6.95 

VIDEO 

COMMAND  XYZ 
CONTROLLER 

From  Zifcon  International 
Direct  replacement  for  Atari  and  VIC  ioystichs. 
Features  include;  left  and  right  directions;  left  and 
right  rotation;  fonvard  and  back  movement,  either 
straight  or  at  45°  angles,  The  XYZ  also  pulls  up  and 
plunges  down.  With  fire  button,  of  course- 
Si  5.95  each 


Over  1  500  Programs  for  APPLE,  IBM, 


AHACK 

AT 

EP-CYG-4 


From  BRAM  Fnm  Pottur  Mnclo—dl 

You  have  just  tteen  revived  from  4  years  of  stasis.  The 
brutal  machine  race  called  Tartillians  have  destroyed 
their  humarwid  creators  from  Epsilon-Cygnus-4  (EP- 
CYG-4),  and  are  out  to  destroy  all  humanoids  in  the 
universe.  Your  Gravitron  Drive  attack  ship  was  special- 
ly designed  for  the  battle.  Machine  language,  hi  res 
graphics;  choice  of  3  missions.  In  2-player  games,  one 
acts  as  pilot;  the  other  as  gunnery  officer— both 
against  the  common  enemy. 

ROM  Cartridge  (16K),  549:95  S*W  15* 
Now  Thru  Mar.  1  You  Pay  Only  $42.46 
16K  Tape,  $29.95  24K  Disk,  $32.95 

FORTUNE  HUNTER 

From  Romax 

You  are  the  FORTUNE  HUNTER,  seeking  oul  hidden 
treasure  in  six  rooms  filled  with  frigtitenir^g  evil  forces. 
TTwre  are  snakes  shootir>g  poisorwus  venom;  knights 
who  can  appear  and  disappear  at  wilE,  prepared  lo  fight 
wherever  you  find  them;  and  one  room  tilled  with  scor- 
pions! 9  levels  of  speed  and  difficulty  control  the  time 
you  can  spend  in  each  room.  _ 

ROM  Cartridge  (8K),  $44:§S'  SbwIS* 
Now  thru  Mar.  1  You  Pay  Only  $38.21 


T,M. 


E.T. 

PHONE 

HOME! 

From  Atari 

Everymw'a  favofite  Extraterrestrial  comes  horrw — to 

you!  Maneuver  Eliiott  with  your  Joystick,  along  the 

streets  and  paths  of  his  home  town,  collecting  all  the 

pieces  E.T.  needs  to  make  his  phone.  But  hurry— the 

government  agents  and  scientists  are  trying  to  captur* 

ET.I 

ROM  Cartridge  (16K),$38;9S-  S«e  IS* 
Now  Thru  Mar.  1  You  Pay  Only  $33.11 

ff*swv*  Your  E,T.  Today  1 


trust:  to  rely  on  the  truthfulness 
or  accuracy  of;   to  place 
confidence  in. 

The  Program  Store  tries  to  include 
as  much  product  informatioti  in  its 
advertising  as  space  wili  aUow.  Some 
retailers  offer  merely  a  list  of  progranw. 
We  offer  a  wealth  of  descriptive  text, 
plus  the  most  accurate  graphics  possible. 
And,  every  piece  of  inventory  is  backed 
by  the  trusted  Program  Store  name. 


SUBMARINE 
COMMANDER 

From  THORN  EMI 

Your  mission:  destroy  all  enemy  merchant  shipping  in 
the  Mediterranean.  Locate  enemy  ships  using  your 
Sonar  and  periscope,  attacking  when  they're  within 
firing  range.  But  walch  your  instrument  panel  careful- 
ly to  monitor  your  fuel,  oxygen^  battery  charge  and 
Sonar  levels,  so  you'll  be  ready  for  instant  action- 
diving  to  avoid  enemy  depth  charges,  or  firing  your 
own. 

ROM  Cartridge,  UtSS-  Sin  15* 

Now  Thru  Mar.  1  You  Pay  Only  $42.46 


JUMBO 

JET 

PILOT 


From  THORN  EMI 
YouYe  the  pilot  in  this  sophisticated  flight  simulation, 
with  full  instrument  par\el  plus  views  through  the 
cockpit  windows,  You'll  take  off.  navigate  to  your  re- 
quired destination,  then  land  safely.  Once  you've 
mastered  the  basics,  try  your  harKJ  at  the  "extras": 
can  you  fly  upside  down?  Loop  the  loop?  At  tr>e  end  of 
each  "flight",  the  computer  rates  your  performance. 
1D  game  variations.  Requires  joystick. 

ROM  Cartridge,  $49:95  S»0  15% 

Now  Thru  Mar.  1  You  Pay  Only  $42.46 


GORF 


From  Roklan 

A  unique  sight  and  sound  adventure  in  the  interstel- 
lar war  against  the  Gorfian  Empire.  You  must  repel 
attacks  by  Droids.  Anti-Gravity  Bonks.  Anti-Particle 
Lasers^  Gorfian  fighters  and  torpedos,  etc.  Four 
levels,  from  an  Astrobattle  to  a  full-fledged  Space 
War,  Requires  joystick, 

ROM  Cartridge  (16K),i44:9S  S«va  15» 
Now  Thru  Mar.  1  You  Pay  Only  $38.21 
Disk  (24  K),  $39.95 


THE 

PRINCESS 

AND 


THE  FROG     ^^.^ 


From  Romax 

Maneuver  your  FROG  Itirough  4  rows  of  jousting 
knigtits,  moving  In  alternating  directions.  Then  to  the 
landing,  through  the  gala,  across  the  snake-and 
alligatof.fi lied  moat-  If  you've  made  it  this  (ar,  there  are 
only  6  doors  leading  to  the  PfllNCESS.  Along  the  way, 
if  yoo  can  catch  a  kiss  from  her  lips,  you  willturninloa 
Pri  rvce ' 

ROM  Cartridge  (4K),  $44:95  S«»  15% 
Now  Thru  Mar.  1  You  Pay  Only  $38.21 


ATARI  400/800,  TRS-80  &  VIC-20. 


For  Information  Call 
202-363-9797 

Visit  our  other  stores: 

829  Bethel  Rd.,  Columbus  OH 

White  Flint  Mall.  K.  Bethesda,  MD 

Seven  Cofners  Center,  Falls  Church,  VA 

W,  Bell  Plaza,  6600  Security  Blvd.,  Ballimore  MD 


I 


kho 

PROGRflm 
/TORE 


1^8 


•  TM 


Call  for  a  tree  VIC  catalog. 

To  Order  Call  Toil-Free 
800-424-2738 

MAIL  ORDERS:  Send  check  or  M.O.  lor  total  purchase 
price,  plus  S2.00  postage  &  handling.  D.C.,  MD.  &  VA.:  add 
sales  tax.  Charge  cards:  Include  all  emtiossed  information 
©  1983  The  Prografn  Store,  Inc.      


4200  Wisconsin  Avenue,  NW,  Dept.  10-02-3  Box  0SS2  Washington,  D.C.  20016 


Atari  Adventure  and  Funf^^ 


KID  GRID 


From  Tronix 

All  th&  sights,  sound  and  colors  of  the  latest  arcade 
game!  Be  the  first  on  your  block  to  play  KID  GRID! 
You're  racing  around  a  grid,  connecting  dots  as  you  try 
to  out-run  Squashf  ace,  Thuggy,  M  uggy  and  Moose.  Zap 
'efn  with  your  joystick;  escape  when  they  turn  whjte 
and  freeze.  Requires  joystick. 

16K  Tape  or  Disk,  $29M 

Now  Ttiru  Mar,  1  You  Pay  Only  $23.96 


&m2(M 


From  Adventure  IntefnatiOhal 

Tie  frult-eatlng  "Hungry"  Is  atanring  ior  a  good  nriaal. 
Use  your  foystlck  to  ge\  him  lols  of  fmits  and 
pastries— but  be  sure  to  avoid  the  nasty  bugs  arvi 
strange  trees.  Hi  res  graphics,  great  coiw  and  sounds. 
Options  inciude  speed  of  attacking  btigs,  amount  of 
fruit  available  per  level  and  more,  The  goal:  "Rie  Key  to 
Everlasting  Tutti  Fruttiness! Requires  joysticK. 

16K  Tape  or  32K  Disk,  $24:95  $««  20% 
Now  Thru  Mar.  1  You  Pay  Only  $21.21 


SIRATOS 


From  Adventure  international 
This  may  be  the  battle  to  destroy  the  universe!  Yo<jr 
enemies  have  perfected  the  dreaded  Matter  Ravager, 
Wave  after  wave  of  the  deadly  craft  attack  your  planet 
and  puncture  the  energy  envelope  surrounding  it.  You 
are  in  control  of  the  Armage<kkxi  Wave,  the  only 
weapon  capable  of  destroying  the  alien  ships.  Ex- 
citing, challenging,  non-stop  action,  "Out  of  this  world" 
sounds  and  graphics.  1  or  2  players;  requires  joystick, 

16K  Tape  or 
32K  Disk,  $34.95 


FORMULA  1 

By  Sid  Meier  from  Acorn 

Shift  into  gear— your  FORMULA  ONE  l^acer  is  ready 

to  go!  You  compete  againsi  three  other  computer- 

controlled  cars  on   Ihe  high   resolution,  scrolling 

screen.  Select  from  five  courses:  indy  Monza,  Walkins 

Glen.  Monaco,  or  the  special  Killer  Course,  Not  for  the 

timid! 

32K  Disk,  $29.95 


PflOGRRm 
/TOR€t„ 


THE  JAR  GAME 
&  CHAOS 

From  EduFun!  

In  THE  JAR  OAME,  |^ou  get  points  wtwn  the  fly 
lands  on  the  yellow  candles:  the  computir  scores 
when  the  fly  lands  on  green.  Great  for  teaching  prtv 
babillty  and  problem-solving.  In  CHAOS,  your 
spaceship  must  capture  alien  satellites  with  the  same 
shape  sniSlor  color  of  the  satellite  in  the  center  square! 
Teaches  shape  arvj  color  recognition,  and  directionali- 
ty. Lots  of  family  fun! 

16K  Tape,  $29.95 

32 K  Disk,  $32.95       01 


GULP& 
ARROW 
GRAPHICS 


From  EduFun! 

OULP:  Don't  let  the  Big  Fish  gobble  up  the  Utile 

Fish!  Answer  the  arlthnwtic  problems  cofrectly— as 

quickly  as  you  can.  The  Little  Fish  starts  out  ahead, 

aivj  keeps  his  tead  as  long  as  you  answer  correctly. 

Wrong  and  slow  answers  speed  up  the  Big  Fish.  With 

Bonus  Game. 

ARROW  ORAPHICS:  Create  your  own  designs  by 

instructing  the  computer  to  move  in  the  direction  you 

want.  Great  tor  treasure  hunts,  maps,  oven  T-shirt 

designs! 

1 6K  Tape,  $29.95  32K  Disk.  $3Z95 


PACEMAKER 


From  Spinna^ier 

Clever  and  fun  inlroduclion  to  computer  prog  ram  mtng 
and  keyboard  familiarily.  In  gar^e  1,  (he  child  com- 
pletes a  blank  face,  choosmg  from  sets  ot  eyes,  ears, 
noses-  Game  2  starts  with  completed  face.  Child 
enters  instructions  to  make  face  smile,  wink,  wiggle 
its  edrs.  Game  3  presents  sequences  of  faces  which 
the  ctiild  must  reproduce  in  correct  order.  Full  color 
graphics  and  sound.  Ages  4  to  S. 
4eK  D^sk,  $34.95 


SNOOPER 
TROOPS 


By  Tom  Snyder  from  Spinnaker 
As  a  SfKMper  Trooper,  you're  a  detective  assigned  to 
solve  mysteries.  You  drive  around  town  in  your  Snoop- 
Mobile,  with  wrist  radio.  SrvoopNet  computer,  camera 
for  SnoopShots,  and  notebook.    Fun  color  graphics 
and  sound, 

Cmmm  #1 ;  The  Granite  Point  Gtiost 
Someon^e  is  trying  to  scare  the  Kim  family.  Who— or 
What?  And  Why?  Ages  10  to  adult. 
4aK  Disk,  $44^5 

C»s«  #2:  The  Disappearing  Dolphin 
Someone  Stole  Uiy  (he  Oolpfiin  from  the  Tabasco 
Aquarium,  Can  you  find  her?  Ages  10  to  adult. 
4dK  Disk.  $44.95 


ALIENCOUNTER 
&  FACE  FLASH 

From  EduFun! 

ALIENCOUNTER:  A  flying  saucer  appears  on  the 

screen,  with  a  number.  You  must  try  to  land  that 

number  of  Aliens  by  pressing  the  -i-  or  -  keys,  trying 

for  a  perfect  ertcounter, 

FACE  FLASH:  A  sat  of  smiling  faces  flashes  on  the 

screen.  You  must  rememt»r  how  many  there  were. 

Each  correct  answer  gets  another  screen— but  the 

"dash"  gets  shorter.  One  wrong  answer,  and  the  game 

is  over. 


16K  Tape,  $29.95 


32K  Disk,  $32.95 


BATTLING  BUGS 

&  C0NCENTRACT10N 

From  EduFun! 

BATTLINQ  BUOS;  A  column  of  red  bugs  (negative 
numt>ers)  and  a  column  of  black  bugs  (positive 
numtwrs)  march  toward  each  other.  Each  pair  of  col- 
liding bugs  disappears;  the  remaining  bugs  continue 
marching.  You  must  add  a  new  column  of  bugs  to  wipe 
out  the  survivors, 

CONCEHTRACTION:  There  am  20  fractions  hid- 
den behind  lettered  covers.  You  try  to  uncover  pain  of 
aquhBtini  fractions.  Higher  score  for  matches  early  in 
the  game. 

16K  Tape,  $29.95 
32K  Disk,  $32.95 

FRENZY 

&  FLIP  FLOP^ 

From  EduFun!  "^^^^ 

FRENZY:  Choose  subtraction  or  division,  and  level 

of   difficulty   before  starting,   Answer   20   problems 

before  the  hungry  alligator  eats  10  fish.  With  Bonus 

Game. 

FLIP  FLOP:  The  computer  shows  you  2  designs. 

You  must  decide  if  the  left  figure  can  be  moved  to  took 

exactly  like  the  right  figure.  You  can  slide,  flip  or  turn 

the  figure  to  make  it  fit. 

1 6K  Tape,  $29.95  32K^sk,  $32.95 

JUGGLES' 
RAINBOW 

From  Atari 

JUQQLES  the  Clown  helps  children  learn  to 
recognize  spatial  relationships  such  as:  above,  below, 
left,  right— white  having  lots  of  fun.  JUGGLES  also 
helps  develop  skills  for  recognizing  alphabet,  reading 
and  writing.  While  working  with  line  and  circtes, 
children  will  leam  some  of  the  hardest  letters,  ilka  p,  d, 
b  and  q. 

16K  Tape  or  Disk,  $29.95 
AIM  Aval  labia: 

JUGGLES'  HOUSE:  teaches  concept!)  ol 

Inside,  outside,  upper  and  lower. 

16K  Tape  or  Disk,  $29.95 


I  Item 


Tape/Disk/Book 


Price 


$2.00        Name. 


I  THE  PROQRAM  STORE  •  D«pt  1042-3    •Box  9582  •  4200  Wisconsin  Avenue,  NW  •  Washington,  D.C.  20016 1 

_  _^^ 

I 
I 
I 


Postage 

Total 


D  CHECK      D  VJSA 
D  MASTERCARD 


.  State, 


.ap_ 


I  

I 

L^^  Computer. _ Fortt»At8rt400«»iiiites««peclfl«d.l 


Address. 

City 

Cafd# 


Exp_ 


Copy  Cat 


Mork  and  Don  Powell 


Copy  Cat  is  an  entertaining,  musical,  and  colorful 
"match-me"  game.  It  exercises  pattern  recognition, 
short-term  memory  and  hand-eye  coordination,  making 
it  an  excellent  game  for  all  ages.  Versions  are  included 
for  the  VlC-20,  Atari  400/800,  TRS-80  Color  Com- 
puter, Apple  11,  and  PET/CBM. 


Copy  Cat  picks  a  random  pattern  for  you  to  copy. 
Each  time  you  correctly  copy  the  pattern,  you 
acquire  a  point. 

In  line  5  there  is  a  REM  in  front  of  the  POKEs. 
These  POKEs  disable  the  STOP  key.  Do  not  take 
off  the  REM  until  you've  finished  typing  in  the 
program  (or  don't  put  it  in  at  all)'. 

VIC  Note 

Note  also  that  line  2020  reads  "IF  PEEK 
(653)>3THEN  END".  What  this  does  is  test  for  the 
VIC'S  CTRL  key.  To  test  for  the  SHIFT  key,  "IF 
PEEK  (653)  =  ITHEN  END",  and  to  test  for  the 
Commodore  key,  it  should  read  "IF 
PEEK(653)  =  2THEN  END.  For  combinations  of 
these  keys,  just  add  them  together  (the  value  for 
CTRL  is  4). 


MISS 


RRE88 


e«a       'CTRL'       TO      STOP 


A  flubbed  response  ends  a  game  of  "Copy  Cat,"  VlC-20 
version. 

Program  1:  vic-20  version 

5    BEM:POKE809,242:POKE808,199 

10    DIML%(100) :POKE36879,27 

20    PRINT"  {CLEAR}  (04    DOWNHBLK}  COPY    CAT" 

:PRINT"[02    DOWN)    PRESS    1-4    TO    COPY    TH 

E" 
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30  PRINT"  COMPUTER":PRINT"{02  DOWN}  YOU  ~ 

CAN  ONLY  MISS": PRINT"  THREE  TIMES  A  G 
AME" 

32  PRINT" (03  DOWN} (BLU}PRESS  'SPACE'  TO  START 

n 

35  GETA$:IFA$<>"  "THEN35 

4  0  POKE368  79,B:C=384  00:SC=256*PEEK(64e) :IFSC= 

4096THENC=37888 
50  PRINT" {CLEAR} (06  DOWN} (WHT)    1     2     3  ~ 
4    (DOWN}   {REV}     {OFF)  (REV)   ' 
(OFF)  {REV)     {OFF}  (REV)      {OFF} 

n 

55  F0RT=1T02 

60  PRINT" {WHT)    (REV)  iOFF)   {REV)  {OFF}  { 
REV)  {OFF)   (REV)  {OFF}  (REV)  (OFF)   " 
(REV)  {OFF}  (REV)  {OFF}   {02  REV}  ( 
OFF}" 

7  0  NEXTT 

80  PRINT"   (REV)     (OFF)  (REV)     (OFF)  { 

REV}     {OFF}  iREV]     {OFF}" 
82  PRINT" (HOME) (15  DOWN ) "SPC ( 10 ) " 000 " 

8  5  FORLA=0TO3 

8  7  LC(LA)=INT(RND(1)*4)+2:IFLC(LA) =3THENLC(LA 

)=6 
90    F0RLB=1T04:CN=LC(LA) : IFLC (LA) =LC (LB) ANDLB< 
>LATHEN87 

9  5    NEXT:POKEC+201+5*LA,CN:POKEC+20  2+5*LA,CN:P 

OKEC+2  23+5*LA,CN:POKEC+224+5*LA,CN:NEXT 

99  FOHT=1TO300:NEXT 

100  LF=LF+l:IFLF=ia0THEN2000 
110  L% (LF)=INT{RNDC1)*4> 

120    F0RLL=1T0LF:S=L%(LL) : Q=160 :GOSUB1000 

130    FORT=lTO30a:NEXT:Q=32:GOSUB1000:POKE368  78, 

0 :FORT=1TO200:NEXT:NEXT 
135    F0RLG=1T0LF:TA=TI 
140    GETA$:A=VAL(A$)-1:IFTI-TA>200THENS=L%(LG) : 

GOTO160 
150    S=A:IFA=-1ORA>3THEN140 
152    LFS=STR$(LF) 
160    Q=160:GOSUB1000:FORT=1TO200:NEXT:Q=32:GOSU 

B1000:POKE36a78,0 
162    IFA=L% (LG)THENFORT=1TO50:NEXT:NEXT 
165    IFLG=LF+1THENPRINT"{H0ME} {15    DOWN } (WHT) "TA 

B(14-LEN(LF$) ) RIGHTS ( LF? , LEN (LF$) -1) : 

GOT099 
170    PRINT"  {HOME)  (02    DOWN}  "TAB  (9)  "  (  VEDMISS"  :  PO 

KE36878,15:POKE3687  5,128:R=R+l:FORT=l 

TO400:GETA$:NEXT 
175    IFR=3THENFORT=1TO100:NEXT:GOTO200  0 
180    FORT=lTO600;tJEXT:PRINT"{HOHE} {02    DOWN) 
":POKE36878,0:FORT=1TO50  0:NEXT 

190  GOTO120 

1000  POKESC+201+5*S,Q:POKESC+202+5*S,Q:POKESC+2 

2  3+5*S,Q:POKESC+224+5*S,Q 
1010  POKE368  78,15:POKE3687  5,7*S+217:RETURN 
2000  l^ftlNT"  (H0Me}{16  DOWNiiwHT)      *GAHe  OVtiR* 

": PRINT" {DOWN}     TO  PLAY  AGAIN": POKE 

36878,0 
2005  PRINT"      PRESS  SPACE" : PRINT" { 02  DOWN)  PR 

ESS  'CTRL'  TO  STOP" 
2010  GETAS:IFAS="  "THENRUN40 
2020  IFPEEK(653) >3THENEND 
2030  GOTO2010 


Program  2:  Atari  version 


RTRRX     "COPV-CflT"     WIT 


REM 
110  REM 
120  REM 

130  60SUB  670:REM  Instructions 
140  GRAPHICS  18:DIM  WHICH«(100> 
iSO  REM  Use  page  four  -for  character  • 

et  , 
160  CHSET=iOZ4 
170  FOR  1=0  TO  7:POKE  CHSET-t- 1  ,  O :  NEXT 

I 
180  REM  Only  character  in  set  (other 


t<;  into  cost"  (^ 
enemies  1"^  Trouble 
dust  al  once. ^^,e 

MetV  fast  "Rostand 

be>"*'T.aarK,*en 

'°°'"ltbe  ready  ^°: 
^outnigW^^   Turmoil- 


c'*^^"^;:;C^sand 

olfi'^°!'anurteasVi 
ba^^^^'^crabcraci^W 

"°    t,i>re  comes 
a„o*efb'CK        ^^W 


,  ,,edib\emed'ca^ 

i°"'"fvouaodvo;^f 

siibmannear.  . 

scopicP'-Xtne  blood 

voyage'- 


and  yo"Vav  Fast 
sVeadv»^P;^^,ona 
Eddie.  t°"     (,unt, 
^"'*"^^,>oanddov'" 


.00  vic-^°  ^*''°C--"-iS-»^" 


Notes  For  Other 
Machines 

Charles  Brannon,  Editorioi  Assistant 

Programs  2-5  are  customized  versions  for  the 
Atari,  TRS-80  Color  Computer,  Apple  II  and 
PET/CBM.  All  games  will  run  on  each  com- 
puter's minimum  memory  size.  The  Atari 
version  requires  one  joystick  plugged  into 
the  first  port.  Instructions  are  included  in  the 
program. 

Special  Atari  Note 

You  can  easily  get  four  simultaneous  colors 
in  GRAPHICS  1,  but  there  is  no  suitable 
"solid"  character.  This  is  solved  by  defining 
a  solid  box  character  (8x8  pixels),  using  a 
custom  character  set.  It  would  seem  wasteful 
to  reserve  512  bytes  just  for  one  custom  char- 
acter, hut  a  sneaky  trick  is  used  here:  the 
character  is  stored  on  page  foil rl  ($0400)  is  on 
an  even  IK  boundary,  and  is  unused  most  of 
the  time  by  the  Operating  System.  It's  an 
excellent  place  to  store  just  a  few  characters, 
and  it  doesn't  consume  any  user  RAM.  Re- 
member to  clear  the  first  eight  bytes,  which 
is  the  pattern  used  by  the  SPACE  character. 


190 

200 
210 

220 
23  O 
240 
250 


than  5pace)   is  a     square: 

FOR  1=0  TO  7:POKE  CHSET+8+ I , 255: N 

EXT  I 

POKE  756,4 

?  tt6;  ■•  {8  SPACES} 

?  #6;  ■'  £8  SPACES> 

?  #6; " fs  spaces: 

?  #6; " f B  spaces: 
?  #6;  ■'  <3  SPACES> 


<4  A}t6  SPACESJHH 


260  -^  tt6;"<:3  SPACES}  {4  AXib  SPACESJ-QH 
6;  "{3  SPACESX4  AJfi  SPACES>^ 
6;  "{3  SPACESiC4  AXi  SPACESJDD 


t6: "  ts  spaces:  f  4  e:  ■■ 

(6; " <B  spaces: {4  EJ " 

t6: "  tB  spaces:-  {4  e:  " 
ih}"<.B   spaces:- <: 4  e:  " 

)EX  =  IhfDEX  +  l 

[CH«  (  INDEX)  =CHR«  (INT  (4«RND  (  0  )  -^  1 

UB  610 

1=1  TO  INDEX 
STICK  (0)  :  WHICH=  (ST=14)  -1-2*  <ST=1 
3»(ST  =  7)-i-4»{ST=13) 
STRIG<0)=0  THEN  GRAPHICS  0:END 


390  IF  WHICH=0  THEN  370 

400  POKE  77,0:GDSUB  530 

410  IF  WH1CH< >ASC (WHICH* ( I ) )  THEN  450 

420  NEXT  I 

430  FOR  W=l  TO  100: NEXT  W 

440  BOTD  330 

450  SOUND  O, lOO, 12, 8: SETCOLOR  4,3,10: 

FOR  W=l  TO  200:NEXT  W 
460  GOSUB  610 
470  GRAPHICS  18:SETC0L0R  4,O,14:P0SIT 

ION  6,2:?  #6:  ■■S3iI^Ml^T?<:E>" 
480  POSITION  5,6:?  #6  ;  "  DSaiEQIB"  5  I  NDE  X 

-1 

490  POSITION  3,8:?  *6 ; " d i f f i c ul t y : " ; D 

IFF 
500  POSITION  1,11:?  »6;"    press 


270 

?  tt 

UJ" 

280 

?  # 

UU" 

290 

?  # 

300 

?  # 

310 

?  # 

320 

?  « 

330 

IND 

340 

WHI 

)  > 

350 

GOS 

360 

FOR 

370 

ST  = 

1  )  + 

380 

IF 

Four  colored  blocks  blink  on  and  off  in  the  Apple,  Atari,  and 
TRS-80  Color  Computer  versions  of  "Copy  Cat." 


51  O 

520 
5  30 
54  O 
550 
560 
570 
580 
590 
600 
610 
620 
630 
64  O 
650 
660 
670 
680 

690 
700 
710 
720 

730 
740 
750 
760 

770 
780 
790 
800 
810 
820 
830 
840 
850 


POK 

THE 
RUN 
p  =  p 

HUE 
SET 
FOR 
SOU 
NEX 
POK 
RET 
FOR 
WHI 
GOS 
FOR 
NEX 
RET 
REM 
GRA 

7  # 

?  # 

?  « 

7  tt 

?  # 

^  # 
?  * 
■^  » 
6 

■^  tt 
?  # 
?  # 
?  » 
?  tt 
DIF 
COL 
ST  = 
IF 


E  711 
N  510 


PEEK (53770) : IF  STRIG(O) 


EE 
=  1 
CO 

M 
ND 
T 
E 
UR 

I 
CH 
UB 

W 
T 
UR 

I 
PH 
CO 
6; 

6; 
6: 

<^: 

6 

6; 

6: 

6; 

6; 


K  (  7 
NT  ( 
LOR 
=  15 

O, 
W 

707 
N 

=  1 
=  AS 

53 
=  1 
I 
N 

NET 
ICS 


071-WHICH) 

P/16) :LUM=P-HUE* 16 

WHICH-1 , HUE, 14 

TO  O  STEP  -1 
WHICH*  i0-^50,  10,  W 

-^WHICH,  P 

TD  INDEX 

C  (WHICH*  <  I  )  ) 

O 

TD  (9-DIFF) »5: NEXT  W 


(3 
(3 

{3 


RUCTIONS,  SET-UP 

17:P0SITI0N  6,0:?  «6;"£aE 
:?  #6:SETC0L0R  2,9,6 
SPACESIREPEAT  MY  NOTES" 
SPACESJBY  PUSHING  YOUR" 
spaces: JOYSTICK  IN  THE" 
SPACESJRIGHT  DIRECTION": 


C3  spaces:- 

{5  spaces >L:iiil 

t3  spaces: 

{3  spaces: 


6: 

6; 

6 

6; 

6: 

F  =  5 

OR  DIFF-i-16 


1  : 

416: 


3  4  5  6  7  8  9 
THEN  PRESS 


PLOT  DIFF*2-1  ,  15 
STICK(0>:IF  ST=15  THEN  890 
ST=STICK(0)  THEN  B50 
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Why  use  other  computer  media 

when  you  could  be  using 

Scotch 

high  quality  error  free  media? 

Get  Scotch  Diskettes  Directly  From  Communications  Electronics 

There's  a  lot  of  valuable  data  stored  on  the  diskettes  in 
your  computer  or  word  processing  system.  In  1981,  a 
diskette  manufacturer  calculated  that  the  "true  cost  of  a 
diskette"  was  $186.50  after  data  loading.  With  inflation, 
the  actual  cost  is  well  over  $200.00  today.  That  is  why  you 
don't  want  to  use  just  any  diskette,  you  want  the  high 
reliability  and  quality  of  Scotch  diskettes.  You  can  trust 
Scotch  diskettes  to  deliver  that  accuracy  because  each 
diskette  is  tested  before  it  leaves  the  factory  and  is 
certified  error-free.  That  means  fewer  errors  and  less  lost 
data.  Flexible  discs  may  look  alike,  but  they  don't  all 
perform  alike.  Scotch  diskettes  can  deliver  all  the  perform- 
ance you'll  ever  need.  The  low  abrasivity  of  Scotch 
diskettes,  32%  below  industry  average,  saves  wear  and 
tear  on  your  read/write  heads,  which  means  fewer  service 
calls  due  to  head  problems.  Longer  and  more  reliable 
service  is  you  rs  when  you  buy  Scotch  diskettes  since  they 
far  exceed  the  industry  standard  durability  tests.  Finally, 
your  Scotch  diskettes  are  packaged  in  units  of  10,  com- 
plete with  color-coded  labels  (except  bulk  product)  to 
make  your  filing  easier. 

Flexible  Disc  Quantity  Discounts  Available 

Scotch  diskettes  are  packed  1 0  discs  to  a  carton  and  five 
cartons  to  a  case.  Please  order  only  in  increments  of  1 00 
units  for  quantity  100  pricing.  We  are  also  willing  to 
accommodate  your  smaller  orders.  Quantities  less  than 
100  units  are  available  in  increments  of  10  units  at  a  10% 
surcharge.  Quantity  discounts  are  also  available.  Order 
500  or  more  discs  at  the  same  time  and  deduct  1  %;  1 ,000 
or  more  saves  you  2%;  2,000  or  more  saves  you  3%;  5,000 
or  more  saves  you  4%;  10,000  or  more  saves  you  5%; 
25,000  or  more  saves  you  6%;  50,000  or  more  saves  you 
7%  and  1 00,000  or  more  discs  earns  you  an  8%  discount 
off  our  super  low  quantity  100  price.  Almost  all  Scotch 
diskettes  are  immediately  available  from  CE.  Our  ware- 
house facilities  are  equipped  to  help  us  get  you  the  quality 
product  you  need,  when  you  need  it.  If  you  need  further 
assistance  to  find  the  flexible  disc  that's  right  foryou,  call 
the  3M/Scotch  flexible  disc  compatibility  hotline.  Dial  toll- 
free  800-328-1 300  and  ask  for  the  Data  Recording  Prod- 
ucts Division,  In  Minnesota  or  outside  the  United  States 
dial  81 2-736-9625  between  9  AM  to  4  PM  Central  Time. 

SAVE  ON  SCOTCH  FLEXIBLE  OISCS 

Product  Description 

8"  SSSD  IBM  Compatible  (128  B/S,  26  Sectors) 

S"  Same  as  above,  but  bulk  pack  w/o  envelope 

8"  SSSD  Shugart  Compatible,  32  Hard  Sector 

8"  SSSD  OPT  8000  Compatible.  Soft  Sector 

B"  SSDD  IBM  Compatible  (1 28  B/S,  26  Sectors) 

8"  DSDD  Soft  Sector  (Unformatted) 

8"  DSDD  Soft  Sector  (256  B/S,  28  Sectors) 

B-  DSDD  Soft  Sector  (512  B/S,  IS  Sectors) 

e-  DSDD  Soft  Sector  (1024  B/S,  8  Sectors) 

5V4"  SSDD  Soft  Sector  w/Hub  Ring 

SVi"  Same  as  above,  but  bulk  pack  w/o  envelope 744D-0RHB 

SV."  SSDD  10  Hard  Sector  w/Hub  Ring 

5V<"  SSDD  16  Hard  Sector  w/Hub  Ring 

5'A"  DSDD  Soft  Sector  w/Hub  Ring 

5'A"  DSDD  10  Hard  Sector  w/Hub  Ring 

S'A"  DSDD  16  Hard  Sector  w/Hub  Ring 

5'/<"  SSQD  Soft  Sector  w/Hub  Ring  (96  TPI) 

5V."  DSQD  Soft  Sector  w/Hub  Ring  (96  TPI) 

SSSD  =  Single  Sided  Single  Dsnsily:  SSDD  =  Single  Sided  Double  Density: 
DSDD  =  Double  Sided  Double  Density.  SSQD  =  Single  Sided  Quad  Density; 
DSOD  =  Double  Sided  Quad  Density:  TPI  =  Tracks  per  inch. 


Part  « 

CE  quant. 
100  price 
pel  disc  (S) 

740-0 

2.19 

740-0  B 

1.99 

740-32 

2.19 

740-0-8000 

2.89 

741-0 

2.89 

743-0 

3.49 

743-0/256 

3.49 

743-0/51  2 

3.49 

743-0/1024 

3,49 

744D-ORH 

2.34 

744D-0RHB 

2.14 

744D-10RH 

2.34 

744D-16RH 

2.34 

745-ORH 

3.09 

745-1  ORH 

3.09 

745-1  6RH 

3.09 

746-ORH 

2.99 

747-ORH 

3-99 

Save  on  Scotch  Static  Control  Floor  Mats 

Scotch  Velostat  Electrically  Conductive  Floor  Mats,  drain  static  ctiarge 
before  it  can  cause  serious  problems  vi/itfi  computer  orword  processing 
equipmenl-Ordernumber  1B53  is  a  black4'x5' size  mat  witfi  lip.  Cost 
is  SI  70.00  Gacfi.  Order  number 9453  is  the  same  mat,  but  ttie  color  is 
earthtone  brown,  wfiicfi  is  designed  to  blend  with  any  ofJice  decor, 
Cost  on  the  9453  mat  is  $259.00  each.  All  Velostat  mats  come 
complete  with  1 5  feet  of  ground  cord.  All  mats  are  shipped  freight  collect. 

Save  on  Scotch  Data  Cartridges 

Scotch  Data  Cartridges  are  available  from  CE  in  three  different 
configurations.  The  DC100A  data  cartridge  is  a  small  version  of  the 
DC300A  data  cartridge.  The  DC1  OOAcontains  1 40feet  of  0.1 50"  tape 
in  a  package  measuring  2.4  x3.2  x0,5  inches.  Cost  isSI  4,00  each.  The 
DC300A  is  a  pre-loaded  tape  cartridge  containing  300  feet  of  one  mil 
thick  by  V'a"  computer  tape.  The  DC300A  costs  SI  8.00  each.  The 
DC300XL  is  an  extra  length  data  cartridge  with  450  feet  of  tape.  It  is 
the  same  size  and  interchangeable  with  the  DC300A.  The  DC300XL 
provides  a  total  storage  capacity  of  34.5  million  bits  at  1 600  BPI.  The 
cost  of  the  DC300XL  is  $22.00  each. 

Scotch  Head  Cleaning  Diskettes-  Helps  Cut  Downtime 

When  the  read/vi^rite  heads  on  information  processing  machines 
are  dirty.that  can  cause  you  a  lot  of  grief.  Now.. .with  Scotch  brand 
head  cleaning  diskettes,  you  can  clean  the  read/write  heads  on 
the  diskette  drives  yourself  in  just  30  seconds  and  as  often  as  they 
need  it.  Simply  apply  the  cleaning  solution  to  the  special  white 
cleaning  fabric.  Insert  the  cleaning  diskette  into  the  drive  and 
access  the  heads  for  30  seconds,  That's  all  there  is  to  it.  Regular 
use  of  the  head  cleaning  diskettes  can  save  you  much  of  the  grief 
caused  by  dirty  heads.  We  recommend  you  use  them  once  a 
week,  or  more  often  if  your  system  gets  heavy  use.  Each  kit 
contains  two  head  cleaning  diskettes,  and  enough  solution  for  30 
cleanings.  Order  #  5-CLE  is  for  5'A"  drives  and  order  #  8-CLE  is 
for  8"  drives.  Only  $25.00  each  plus  $3.00  shipping  per  kit. 

Buy  with  Confidence 

To  get  the  fastest  delivery  from  CE  of  your  Scotch  computer  products, 
send  or  phone  your  order  directly  to  our  Computer  Products  Division. 
Be  sure  to  calculate  your  price  using  the  CE  prices  in  this  ad.  Michigan 
residents  please  add  4%  sales  tax  or  supply  your  tax  I.D.  number. 
Written  purchase  orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  30%  surcharge  for  net  30 
billing.  All  sales  are  subject  to  availability,  acceptance  and  verification. 
All  sales  are  final.  Prices,  terms  and  specifications  are  subject  to 
changewithcut  notice.  All  prices  are  in  U.S.  dollars.  Out  o! stock  items 
will  be  placed  on  backorder  automatically  unless  CE  is  instructed 
differently,  fvlinimum  prepaid  order  $50.00.  f\/linimum  purchase  order 
$200.00.  International  orders  are  invited  with  a  $20.00  surcharge  for 
special  handling  in  addition  to  shipping  charges.  Ail  shipments  are 
F.O.B.  Ann  Arbor,  f/ichigan.  No  COD'S  please.  Non-certified  and 
foreign  checks  require  bank  clearance. 

For  shipping  charges  add  $8.00  per  100  diskettes  and/or  any 
fraction  of  1 00  8-inch  diskettes,  or  $6.00  per  1 00  diskettes  and/or  any 
fraction  of  1 00  5  'A-inch  mini-discs.  Forcleaning  kits,  add  S3.00  perkit. 
For  tape  data  cartridges,  add  Si, 00  per  cartridge,  for  U,P.S.  ground 
shipping  and  handling  in  the  continental  United  States. 

Mail  orders  to:  Communications  Electronics,  Box  1002, 
Ann  Arbor,  Michigan  48106  U.S.A.  If  you  have  a  MasterCard 
or  Visa  card,  you  may  call  and  place  a  credit  card  order.  Order 
toll-free  in  the  U.S.  Dial  800-521  -441 4.  If  you  are  outside  the 
U.S,  or  in  Michigan,  dial  313-994-4444.  Order  your  Scotch 
computer  products  from  Communications  Electronics  today. 
Copyright  '1982  Communications  Electronics'  Ad  #120182 
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DIflECT  MUt 
MtlMETIIH;  USOCItllM 


Order  Toll-Free! 
(800)521-4414 

In  Michigan  (313)  994-4444 


3M 

Authorized  Distributor 


COMMUNICATIONS 
ELECTRONICS" 

Computer  Products  Division 

854  Phoenix  n  Box  1002  D  Ann  Arbor,  Michigan  48106  U.S.A. 
Call  TOLL-FREE  {BOO)  521-4414  or  outsid*  U.S.A.  (31 3}  994-4444 


860  POKE  53279,0 

870  COLOR  DIFF+4a:PLDT  DIFF«2-1,15 

880  DIFF=DIFF-(ST=11)«<DIFF>1>+(ST=7) 

t  <  D  I  F  F  <  9  ) 
890  IF  STRIG(O)   THEN  830 
900  GRAPHICS  2+ 1 6 : SETCOLQR  4,1,10:SET 

COLOR  O, 7, 6: SETCOLOR  2,3,4 
910  POSITION  1.5:?  *6;"PRESS  l*i<:la  TO 

QUIT" 
920  FOR  W=l  TO  200:NEXT  W:RETURN 

Program  3:  TRS-80  Color  Computer  Version 

100     '      TRS-80     W.IW.l::    trf.iSliiltiii-; 
110      '      rrf.l!j>Vrf;ti 

120  REM 

125  CLS   ^ 

130  GOSUB  670:'  ki:k**i'Am*-J:\*tty. 

140  CLS  O 

250  DATA  1,2,3,6,4,8,7,5 

260  FOR  1=1  TO  4 

270  READ  A.B 

280  FDR  J=l  TO  10 

290  DRK*  < I  ) =DRK*  < I) +CHR*  < 1 43+ 1 6«  ( A- 1 ) 

) 
300  LT«(I)=LT*(I)+CHR«il43+16«<B-l)) 
310  NEXTJ 
320  NEXT  I 
325  F0RI=1T04: WHICH=I :GOSUB  530:NEXT 

327  FDR  W= 1  T0200:NEXT 

328  SD=1 

330  INDEX= INDEX+1 

340  WHICH«=WHICH*+CHR* <RND (4) ) 

350  GOSUB  610 

360  FDR  I==l  TO  INDEX 

380  Z*=INKEY*: IFZ«=""THEN380 

385  WHICH=- ( Z*=" I " ) -2* ( Z*=" J" ) -3* (Z«= 

"K" ) -4* ( Z*="M") 
390  IF  WHICH<1  OR  WHICH>4  THEN  380 
400  GDSUB  530 
410  IF  WHICH< >ASC (MID4 (WHICH*, I ) )   THE 

N  450 
420  NEXT  I 

430  FOR  W=l  T0100:NEXT 
440  SOTO  33p 
450  F0RI=1T04:CLSI ;SOUNDI«10, 1 : NEXT: S 

OUNDl  ,  10 
455  CLS0jF0RI=1TO4:S0=0: WHICH=I : GOSUB 

530: NEXT 
460  SO=l : G0SUB610 
470  CLS:  PRINT312,  "iEE  anS!  " 
480  PRINT:PRINT:PRINTTAB<11); "LENGTH: 

" : INDEX-1 
490  PRINT: PRINT: PRINTTAB<8) ; "DIFFICUL 

TY: "sDIFF 
500  PRINT: PRINT: PRINT: PR I  NT : PR  I NTT AB  t 

9 ) ; "  ijiiiri=^  asnsE. .  .  " 

510  IF  INKEYiO"  "  THEN  510 
520  RUN 

530  TM=10-DIFF 

540  IF  WHICH=1  THEN  Z=10  ELSE  IF  WHIC 
H=2  THEN  Z=160  ELSE  IF  WHICH=3  TH 
EN  Z=180  ELSE  Z=330 
SSO  FOR  L  =  0  TO  3 : PR  I NT3Z +L *32 , LT* ( WH I 

CH> : :NEXT 
560  IF  SO  THEN  SOUND  WH I CH » 1 0+ 1 8 , TM/2 

+  .  5 
570  FDR  L  =  0  TO  3 : PR  I NT3Z +L *32 , DRK* ( WH 

ICH) ; : NEXT 
580  RETURN 

610  FOR  1=1  TO  INDEX 
620  WHICH=fiSC (MID* (WHICH*, I ) > 
630  GOSUB  530 

640  FOR  W=l  TO (9-DIFF) *5:NEXT  W 
650  NEXT  I 


660  RETURN 

670  '   H:i^<:lll'>*i4-]:i=l 

6B0  PRINT3i2, "COPY-CAT" : PRINT 

690  PRINT"REPEAT  MY  NOTES  BY  PRESSING 

700  PR  I  NT  "THE  I  ,  J  ,  K' ,  M  KEYS... 

710  PRINT"I=UP, M=DOWN, J=LEFT,K=RIGHT: 

720  PRINT  TAB  (  16)  ;  "  I  "  :  PRINTTAB  (  15)  ;  ••  J 

K"  :PRINTTAB (  16)  ;  "M" 
730  PRINT: PRINT" I  CAN  PLAY  THE  NOTES 

FROM" : PRINT 
740  PRINT"<1>  SLOW  TO  <9>  FAST":PRINT 
750  PRINT: PRINT"ENTER  SKILL  LEVEL  <1- 

9>" 
760  Z*=INKEY*: IFZ*=" "THEN760 
770  DIFF=yAL(Z*) 

780  IF  DIFF<1  OR  DIFF>9  THEN  760 
820  RETURN 

Progrom  4:  Apple  ll  version 

100   REM   APPLE  II  COPYCAT 

110   REM 

120   GOSUB  670:  REM   INITIALIZATION 

130   6R 

150   DATA   11,1,7,2,14,12,15,3 

160   FOR  I  =  1  TO  4 

170   READ  LT(I) ,DRK(I) 

180   NEXT 

190  SO  =  Oi  FOR  I  =  1  TO  4 

200  WHICH  =  I:  GOSUB  530:  NEXT 

210   FOR  W  =  1  TO  500:  NEXT 

220  SO  =  1 

330  INDEX  =  INDEX  +  1 

340  WHICH*  =  WHICH*  +   CHR*  (4  t   RND  (1)  + 

1) 
350   GOSUB  610 
360   FOR  I  =  1  TO  INDEX 

370   IF   PEEK  {  -  163B4)  <  127  THEN  370 
3B0  A  =   PEEK  {  -  163S4)  -  128:  POKE   -  1636 

8,0 
3B5  WHICH  =  A  -  72:  IF  WHICH  =  5  THEN  WHICH  = 

4 
390   IF  WHICH  <  1  OR  WHICH  >  4  THEN  370 
400   GOSUB  530 
410   IF  WHICH  <   >   ASC  (  MID*  (WHICH*, I))  THEN 

4S0 
420   NEXT  I 

430   FOR  W  =  1  TO  100:  NEXT 
440   GOTO  330 

450  FOR  I  =  1  TO  SO:  CDLOR=   INT  (16  *   RND 
(0)  ) 

451  S  =   -  16336:  POKE  S,0:Z  =   PEEK  (S) 

455   HLIN  40  t   RND  ( 1 ) , 40  *   RND  (1)  AT  40  * 
RND  (1) 

457  VLIN  40  *   RND  ( 1 ) , 40  »   RND  (1)  AT  40  « 

RND  (1> 

458  NEXT 

460   GR  :  FDR  I  =  1  TO  4: SO  =  0: WHICH  =  I:  GOSUB 

530:  NEXT  : SO  =  It  GOSUB  610 
470   TEXT  :  HOME  :     INVERSE  :  PRINT   TAB (  16) 

; "TOO  BAD!";  TAB (  39):  NORMAL  :  PRINT  ■ 
PRINT  1  PRINT 
4B0   PRINT  :  PRINT  :  PRINT   TAB(  15) ; "LENGTH 

s "; INDEX  -  1 
490   PRINT  :  PRINT  !  PRINT   TAB (  12) i "DIFFIC 

ULTY: ";DF 
495   POKE   -  16368,0 
500   VTAB  23i  HTAB  7i  INVERSE  i  PRINT  "PRESS 

";:  FLASH  :  PRINT  "SPACE";:  INVERSE  :  PRINT 

"  TO  PLAY  AGAIN:";:  NORMAL  :  GET  A* 
520   RUN 

530  TM  =  10  -  DF 
540  X  =  5  +  10  *  (WHICH  =  1  OR  WHICH  =  4)  + 

20  *  (WHICH  =  3) 
550  Y  =  5  +  10  «  (WHICH  =  2  OR  WHICH  =  3)  + 

20  t  (WHICH  =  4) 
560   CDLDR=  LT (WHICH) s  FOR  L  =  0  TO  9:  HLIN 

X,X  +  10  AT  Y  +  L:  NEXT 
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ill 


e  mos 
exciting  Nefv  ^ame  for  your 
Ataii  Home  Computer. 


-,  .^ —  ^.ogi^mming 

tdairi  that  brought  you 
''Robot  Attack",  "Defense 
Command"  and  many  other  J 
great  Arcade  games  for       \V, 
yourTRS-SO'" 

>  100%  machine  language 

>  16K  ROM  Cartridge,  the     . 
largest  available  anywhere! 

>  Written  specifically  for  the 
Atari®  —  not  a  converted 
Apple®  game.  1 

*  Ten  different  rounds  > 

Difnculty  adjustment  ^ 

^High  score  table  j 

^emo  mode  ^ ' 

'  Spectacular  sounded 
graphics  /""^^ 

Runs  on  any        |     \ : 
400/800  with      V 
at  least  16K      ,      , 
memoiy  s     / 


OnIy*49.95      \    I 


i»- 


the  dame: 


Round  1:  The  Mine  Shaft. 


Round  3:  The  T^khsporters. 


/Round  10 


EPoTiKs^s 


^  *P.a ^'S^^,^.V^fgi^. CA  91409 ■  {213} 782- 6E 


*^.00  ■ 


;il^odli'ng  to^TfVjrhedid^  shipment!  < California  residents  add  6'i%  safest 
..  ana   TRS^'  are  trademai?«  of  Atari  '  ,d  Tandy  Corp.,  respectivfei' 


;'^»r5ip  plus 


570 


5B0 

590 
610 
620 
630 
640 
650 
660 
670 
6B0 
695 

687 
690 

700 


S  -   -  163361  IF  SO  THEN   FOR  L  =  1  TO  T 

H  »  5sA  =   PEEK  (S>I  FOR  W  =  1  TO  WHICH 

!  NEXT  !  NEXT 

COLDR=  DRK(WHICH)i  FOR  L  =  0  TO  9l  HLIN 

X,X  +  10  AT  Y  +  Li  NEXT 

RETURN 

FOR  I  =  1  TO  INDEX 
WHICH  =   ASC  (  MID*  (WHICH*,!)) 

SOSUB  530 

FOR  W  «  1  TO  (9  -  DF)  t  5:  NEXT  W 

NEXT  I 

RETURN 

REM   INSTRUCTIONS 

TEXT  :  HOME 

INVERSE  I  PRINT   TAB (  16) ; "COPY-CAT" j  TAB ( 

39) j " " 

NORMAL 

PRINT  !  PRINT  "REPEAT  MY  NOTES  BY  PRESS 

INQ 

PRINT    I    PRINT    "THE    I,J,K,M    KEYS..."i    PRINT 


•M«*M«ta 


♦♦♦♦♦♦♦♦♦♦ 
♦♦»♦♦♦♦♦♦♦ 
♦♦■»♦♦♦♦♦♦* 

********** 
********** 


tllfttlltt 

vMun 


710   PRINT   TAB(  20>s"I"i  PRINT   TAB (  19) | "J 

K"l  PRINT   TAB(  20) j "M" 
730   PRINT  :  PRINT  "I  CAN  PLAY  THE  NOTES  FRO 

M"!  PRINT 
740  PRINT  "<1>  SLOW  TO  <9>  FAST"i  PRINT  i  PRINT 

750   PRINT  "ENTER  SKILL  LEVEL  <l-9>r'| 

755   BET  A* 

760  DF  =   VAL  (A») i  IF  DF  <  1  OR  DF  >  9  THEN 

755 
SOO  RETURN 


"Copi/  Cat"  awaits  a  paticyn-matching  response,  PET/CBM 
version. 


(A 


Program  5:  pet/cbm  version 

100  REM  PET-CBM  COPYCAT 

110  GOSUB  5000:REM  INSTRUCTIONS 

115  PRINT" (CLEAR} ";CHR$ {14  2) ; :POKE59464  ,  12 

120  DATA  "v","Q'' ,"X","*" 

130  F0RI=1T04:READ  DRK$ 

150  FORJ=1TO10:DHKS (I ) =DRK5 {I ) +DRK$ :NEXT 

160  NEXT 

170    SO=0:FORWHICH=1TO4:GOSUB1 000: NEXT :S0=1 

180  INDEX=INDEX+1 

190    WHICH$=WBICH5+CHR$(4*RND(0)+1) 

200  GOSUB  2000 

210  FOR  1=1  TO  INDEX 

220  GETA$:IFAS=""THEK220 

2  30  WHICH=-(A$="8")-2*(AS="4")-3*(A5="6")-4 

S="2") 
240  IF  WHICH=0  THEN  220 
250  GOSUB  1000 

260  IF  WHICH<>ASC(MID$(WHICH$,I) )  THEN  500 
270  NEXT  I 

280  FOR  W=l  TO  500:NEXT 
290  GOTO  180 

500  P0KE59467,16:POKE594e6,13 
510  FOR  1=0  TO  2S5  STEP  5:P0KE  59464, I:P0KE  32 

768+999*RND(0) ,255*RND(0) :NEXT 
520  POKE  59467,0 
5  30  PRINT" {CLEAR) "; :SO=0 : F0RWHICH=1T04 :GOSUB10 

00:NEXT:SO=1 
540  GOSUB  2000 
550  FOR  W=l  TO  500;NEXT 

560  PRINT" {CLEAR} {REV}"; TAB (16), -"TOO  BAD!" 
570  PRINT"{04  D0WN}";TAB(15);"LENGTH:";INDEX-1 

580  PRINT"  {04  D0WN)";TAB(12);"DIFFICULTif:";DF 

590  PRINT" (HOME} (22  DOWN}"; 

600  PRINTTAB{7)  .-"PRESS  {REV}SPACE{0FF)  TO  PLAY 

AGAIN:" 
610  GETA$:IFA$<>"  "THEN610 
620  RUN 

1000  REM  UPDATE  A  BOX 
1010  TM=10-DF 

1020  X=5-10* (WHICH=1ORWHICH=4)-20*(WHICH=3) 
1030  Y--8*{WHICH=20RWHICH=3)-16*(WHICH=4) 
1040  PRINTLEFTS{"{HOME) {17  DOWN} " , Y+1) ; 
1050  F0RL=1T07 : PRINTSPC (X} ; " {REV} " ; DHK$ (WHICH) : 
NEXT 


1060  IF  SO  THEN  POKE  59467 , 16 : POKE  59466,51 

1065  PITCH=10*WHICH+la0 

1070  IF  SO  THEN  FOR  L=0  TO  4:P0KE  59464 ,PITCH+L 

;NEXT:POKE59467,0 
1075  PRINTLEFTS("{HOME} {17  DOWN) " , Y+1) ; 
1080  F0RL=1T07:PRINTSPC(X) ;DRKS (WHICH) :NEXT 
1090  RETURN 
2000  FOR  1=1  TO  INDEX 
2010  WHICH=ASC(HIDS(WHICHS,I) ) 
2020  GOSSJB  1000 

2030  FOR  W=l  TO  (9-DF) *20:NEXT 
2040  NEXT  I 
2050  RETURN 
5000  REM  INSTRUCTIONS 

5010  PRINT" {CLEAR}";  TAB (16)  ;" {REV} COPYCAT" 
5020  PRINT" {04  DOWN)REPEAT  MY  NOTES  BY  PRESSING 

THE 
5030  PRINT"{DOWN}8,4,6,2  KEYS:{DOWN)" 
5040  PRINTTAB(15) ;"  8{DOWN}{02  LEFT]4  6{DOWN}{0 

2  LEFT12" 
5050  PRINT" {02  DOWN) I  CAN  PLAY  THE  NOTES  FROM 
5060  PRINT" {D0WN}<1>  SLOW    TO    <9>   FAST" 
5070  PRINT"{03  DOWN)ENTER  SKILL  LEVEL:"; 
5080  GErAS:IFA$<"l"ORAS>"9"THEN5080  ^ 

5090  DF=VAL (AS ): RETURN  ® 


SIMULATIVE  STRATEGY  GAMES 

^1^-20  '"°  JOYSTICKS  ItlCHJlBED 

AT  THE  TRACK:  Horeeijce  gambling  game  (or  1  to  4  pla^pers,  VIC  glues  oddS-    You  bet  to 

win,  place  atid  show ill. 95 

SKY  PILOTS  faualf.  Jan.  19S3):  Pilot  a  WWI  Biplane.  Over  10  Allied  and  German  alraaft  to 

choose    from.. ■  .•ll.i'5 

DUNGEONS  OF  KAL:  A  fantasy  aducntuic  In  the  realm  of  the  Evil  Two-Hcoded  Rulei  Kal 

No!  foT  the  timid  al  heart! tl  1.95 

STAB  DEFENDER:  Protcci  youi  Star  Systems  from  the  Allen  Invajloti.  Ovei  15  sepataie 

Slarship  comtnands!    ■ ■ /        ,    . 

CONVOY  HA/DEHrSeek  out  and  destroy  the  enemy  merchsnl  fleet.  Commands  include 

SONAR.  PERISCOPE.  TORPEDO  and  more! tll.SS 

BOXER'S  CORNER:  Unique  simulation  allouis  you  to  match  gteat  fighter!  on  your  VIC.  Pic)( 

ring  flialegy   Ratings  Included, .    .  , w«  .   Vi  VAn',;?™?? 

CONVOY  ESCORT:  Escort  your  fleet  to  safety.  Cotnroands  include  SONAR.  FORMATION . 

SUB  TRACK  and  more!-  - i;,^^-^^ 

COMPUTER  BASEBALL:  Use  real  life  stats  as  you  field  a  team  againsl  your  VIC.  Glws 

unique  options  fcT  batters  and  pitchers .•11.95 

FOOTBALL  CHALLENGE  iSK  expander  req.l  Manage  an  NIT.  team  against  Vic  or  an 

oppononl   All  1981  NFL  leams  Includedl "*■'? 

GALACTIC  CONQUEST  ISK  expander  «(].)  by  Scott  Jensen-  fiWeractlve  strategy  game  for  1 

to  6  players.  A  classic  struggle  for  existence! »15.95 

All  Programs  On  Cassette,  No  Memory  Ejtpanaon  Required  Unless  SirfClfied. 

Send  check  or  money  ordcrplus  $1,50  postage  and  handing  lo: 

P.R.  Saftwara,  P.O.  Box  169.  South  San  FtuclKO.  CA  94080 

Calif.  Res.  add  6%  sales  tai 

Ctealer  Jnq.  Invited  *  Programmers  soijqht  VfC  is  q  rea.TM  of  CBM 


COMPUTE!  The  Resource, 
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JOUIUNTE  Y  T%  PULNETS 

A  space,  adventtLre,  and  arcade  action  game 
for  your  AXAHI-  400/800""'  personal  computer. 


NEW 


VThat  is  your  favorite  type  of  game;  space, 
arcade,  or  adventure?  "Journey  Tto  The 
Planets"  presents  an  intriguljig  combination 
of  all  three  an  you  find  yourself  on  a  stratige 
planet  in  a  strange  universe.  Luckily,  the 
local  gods  are  friendly  and  supply  you  with 
energy,  a  spaceship,  and  weaponry.  In  turn, 
you  agree  to  search  the  universe  for  tresBures 
for  the  gods.  Board  your  ship,  talte  off, 
accelerate  through  the  upper  atmosphere  and 
out  into  space.  Your  flight  should  take  you 
past  many  other  inviting  planets.  With  a  slow 
approach  and  skilled  maneuvering,  you  drop 
down  through  the  planet's  sky  to  a  soft 
landing  on  its  surface.  Disembark  and  wander 
through  several  TV  screens  full  of  mystery 
and  excitement.  A  different  adventure  awaits 
you  on  each  planet. 


Planetary  adventures  are  designed  to  exercise 
your  puzzle  solving  Intellect,  with  arcade 
action  thrown  in  to  enhance  the  excitement. 
Although  you  are  given  as  much  time  as 
necessary  to  solve  each  adventure,  your  score, 
which  is  based  on  many  factors,  favors  those 
who  are  speedy. 

After  you  capture  all  the  treasures  this 
universe  has  to  offer,  return  to  your  adopted 
planet.  Who  knows,  the  gods  may  be  so  happy 
that  you  can  convince  them  to  send  you  back 
to  your  real  home.  You  cant  get  there  without 
their  help! 

Available  from  your  local  Atari  retailer  or 
send  S29.dS  in  check  or  money  order 
CCaUfomla  residents  add  6Vs%  sales  tax)  to 
JV  Software  Inc. 

Atari    and  400/800  "■  are  trademarks  of  MVUU.  Inc. 


A  38K  assembly  language 

program  written  for  your 

ACABI"  400/800 "computer. 


Other  products  by  JV  Software  include  Action 
Quest  and  Ghost  Encounters,  both  16K  real 


time  adventure  games.  Available  on  cassette 
or  diskette  for  $29.95. 


JV  SOFTWARE ,  IIMC 

3090  MARK  AVE.    SANTA  CLARA,  CA  95051 


Slalom 


George  Leotti 


This  challenging  skiing  game,  for  PETICBM  and  Atari, 
will  test  your  skills  and  endurance  as  you  try  to  ma- 
neuver through  flags  on  a  treacherous  downhill  race. 
Program  versions  for  a  16K  Atari  and  PETICBM.  Each 
version  demonstrates  some  special  programming  tech- 
nique, too.  The  PET  version  is  in  3-D  and  the  Atari 
version  features  fine  scrolling. 


Dodging  oncoming  flags  in  the  PET  version  of  "Slalom." 


You  may  want  to  stop  off  at  the  Pine  Mountain 
Slalom  course. 

This  newly  constructed  course  is  unique,  in 
that  you  select  the  length,  from  10  to  50  flags. 
You  also  select  how  fast  you  want  to  ski. 

The  object  is  to  beat  your  best  time.  There  are 
two  things  to  keep  in  mind: 

1.  You  must  go  between  each  set  of  flags.  If 
you  miss  any,  you  will  receive  a  five  second 
penalty  for  each  set  missed. 

2.  If  you  hit  any  flag,  it  will  slow  you  down. 
Try  to  get  between  them. 

When  the  display  starts,  you  will  see  your 
skis  as  two  indentations  in  the  snow.  To  steer, 
push  the  four  key  to  go  left  and  the  six  key  to  go 
right.  Push  the  five  key  to  stop  ski  motion. 

To  get  the  fastest  times,  do  not  have  any 
wedge-type  programs  active  such  as  Toolkit,  DOS 
Support,  etc. 

If  you  do  not  feel  like  typing  the  program  in 
(PET  version  only),  I  will  be  glad  to  make  a  copy. 
Just  send  $3,  a  blank  cassette  and  a  self-addressed, 
stamped  mailer  to: 

George  Leotti 

416  S.  EhmvoodAve. 
Glenolden,  PA  19036 

Program  1:  pet  version 

100  GOTO440 

110  TI$= "000000": FORI =1T0N: IF I<N-1THENPRIHTR$ ( 

I)BSR$(I+l)M$RS(I+2)L5:GOTO140 
120  IFKNTHENPRINTR?  ( I )  B$R$  ( I  +  l)  H$  :GOTO140 
130  PRINTRS(I)B$ 
140  F0RJ=1T0P: PRINT" {HOME) {DOWN} "RIGHT? (TIS, 4) 

:NEXT:PRINTR5{I)G$ 
150  GETZ$:IFZ5>""THENT=ASC(ZS) 
155  IFTO52ANDTO54THEN180 
160  TZ=-{{T<55)+(T<54) ) :S=S+D(TZ) : IFS<0ORS>35T 

HENS=S-D(TZ) rGOTOiaO 
170  PRINTDSTAB(S)S$:GOTO150 
180  IFS>R ( I ) -lANDR (I) +9>STHEN210 
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190    T=TI:IFR(1)-3>S0RS>R(I) +llTHENM=M+5 :G0TO21 

0 
200    IFTI-T<120THENPRINT" (HOME) {DOWN) "RIGHT$ (TI 

5,4) :GOTO200 
210    IFI<N-1THENPRINTR$(I)C1$RS(I+1)C25R$(I+2)C 

3$:GOTO240 
220    IFI<NTHENPRINTR$(I)Cl$R$(I+l)C2$:GOTO240 
230    PRINTR5 (I)C1$ 
240    PRINT" (HOME) {DOWN} "RIGHT$ (TI$ , 4) :NEXT:T=TI 

250    PRINTD5"{D0WNKRSV)  FINI- 

SH" 
260    R=R+1: PRINT" {DOWN} " ; : IFMTHENPRINT" {DOWN} PE 
NALTY    0F"M"SEC0tJDS;"M/5"FLAGS    MISSED" 

270  J=T 

280  HTS=STR$(INT(T/3600)) :MTS=RIGHTS (MT5 ,LEN (M 

T5) -1) :T=T-VAL(HT$) *3600 
290  IFLEN (MT$)=1THENMT§="0"+MT$ 
300  ST$=STRS(INT(T/60) ) :ST$=RIGHTS (ST$ ,£.EN {ST$ 

) -1) :T=T-VAL(ST5) *60 
310  IFLEN (ST$) =1THENST$="0"+ST$ 
320  JT$=MID$(STR$ (T/60) ,3,2) : IFLEN ( JT?) =1THENJ 

TS=JTS+"0" 
330  IFLEN (JT$)=0THENJTS="OO" 
340  IFJ=OTHENRETURN 
350  PRINT" {D0WN}THIS  TIME/RUN:  "MT?" : "ST$" . " JT 

$"   RUN#"R 
360  PRINT" {DOWN) {BEV}0FFICIAL  TIME:  ";:T=J+M*6 

0:J=0;GOSUB280 
370  PRINTMT$":"STS"."JT$"{OFF)    T  1  1" 
380  IFR=1THEN400 
390  IFVAL(MT$+STS+JT$) >=VAL (LEFT$ (BTS , 2) +HIDS ( 

BT5,4,2)+RIGHTS (BT$,2) )THEN410 
400  BT$=MT$+" : "+ST$+" . "+JT$ :BR=R 
410  PRINT" {DOWN}BEST  TIME/RUN:  "BTS"   RUN#"BR: 

FOR 1=0 T09:GETIS: NEXT 
420  INPUT" {DOWN}WANT  TO  SKI  AGAIN   Y{03  LEFT}" 

;IS:IFLEFT${I$,1)="N"THENEND 
430  GOTO630 
440  DIMES (50) ,R(50) : 1=0 :N=0 : J=0 : P=0 :T=0 : K=151 : 

S=0:D(1) =1:D(2)=-1 
4  50  B$="":MS="":G5="":IFPEEK( 50000 )=0THENK=515 

460  FOR  Q=l  TO  69:READ  BB :BS=B$+CHR$ (BB) :NEXT  " 

Q 
470  FOR  Q=l  TO  30:READ  MM:MS=H$+CHR5 (MM) :NEXT 

Q 
480  FOR  Q=l  TO  66:READ  GG:G5=G$+CHRS (GG) :NEXT  " 

Q 
490  L5=CHR$(172)+"{02  RIGHT) "+CHR$ (187 ) 
500  Cl$  =  "  {UPHLEFT)  (UP)  {LEFT}  {UP}  (LEFT)  { 

RIGHT)      {DOWN} {04  LEFT)      {DOWN} { 

LEFT)  {DOWN} {LEFT}  {DOWN} {LEFT}  {DOWN} 

{LEFT)  " 


FOR  THE 

ATARI 
400/800 


4t 


by  James  Albanese 


Nail-biting  arcade  excitement! 
Available  on  diskette  or  cassette. 
Requires  32K  of  user  memory. 
At  your  ATARI  software  dealer— $29.95 


QUTiLrry 

SOFTW71R6 


6660  Reseda  Blvd..  Suite  105 
Reseda,  CA  91335 
(213)  344-6599 


WE  STOCK 
EAGLE  COMPUTERS 


COmPUTER 


USI  VWeO  Monitore— Green  or  AMBER 
20  MHz  hi-rei  Dealet  and  OEM  Inqurries 

invited  _  _ 

SPECIALS  on  INTREGATED  CIRCUITS 

6502                       745     10y6.95     50/6.55  100/6,15 

6502  A/65 12A         8.4C     10/7.95     50/7.35  100/6.90 

6520  PIA                516     10/4.99     50/4.45  100/4.15 

6522  VIA               6,45     10/6.19    50/5,75  100/5.45 

6532                      790     10/7.49     50/7.00  100/6.60 

2114-L200                             2.45     25/2.30  100/2.15 

2716EPR0M                          4.90      5/4.50  10/4.00 

2532EPR0M                          8.90      5/8.45  10/7  90 

6116  2KX8  CMOS  RAM           8.90      5/8.45  10/7.90 

4116  RAM  Bt(y14 

Zero  InMrtion  Force  24  j)in_  Socket  jScanbe) _2_Q0 


*.»'a/V4jni»j>*M.'i  fti?.- 


•  ■  »J_ 


Anchor  Automation    Signalman  Modems 

FREE  SOURCE  MEMBERSHIP  WITH  SIGNALMAN 

All  Signalman  Modems  ate  D  if  eel  Cconecl.  and  inclyde  catjies 

to  t:onnecl  to  your  computer  and  to  the  leleptionc  Signalman 

Modems  provide  the  best  price- performance  values.  anO  start 

at  less  than  SI  00.  Dnlit  ul  OEM  liqiirin  initel 

Mark  I  RS232 

Mark  II  (or  Atari  850 

Mark  IV  for  CBM/PET  witti  software 

Mark  V  lof  Ostjorne  (software  available) 

Mark  VI  for  IBM  Personal  Compuler 

Mark  VII  Aulo  Dial/Auto  Answer 

Mark  VIII  Bell  21 2  Auto  Dial/Answer 


DC  HAYES  Smirtmodun 
HS232  MODEM  —  Acoiiistic 
HSZ3Z.M0DEM  —  CCIH  Inquencies 


ZZ9 
119 
175 


We  carry  Apple  11+  from 
Bell  &  Howell 


for  Apple 


16K  RAM  Card 

Apple  LOGO 

Video  Recorder  Interface 

Sjiper  Serial  Card 

Tfiynderciock  Plus 

Z80  SotlcarO  and  CP/W. 

Parallel  Primer  Interface/Cable 

Grappler  Inlerface 

TG  Products  Joystick  for  Apple 

TG  Paddles 

DC  Hayes  Micromoden-  II 

Videx  80  Column  Cartl 

fullFORTHH-  for  Apple  (fig-Fotth) 

Silenlype  Printer  and  Card 

Graptiics  TabJel  and  Card 

Apple  PASCAL  Language 

Apple  FORTRAN 

We  Stock  EDUWARE  Software 

GENIS  I  Courseware  Development  System 

Unicom  Grade  Reporting  or  Scfiool  Inventofv 

Executive  Briefing  System  wilh  fonts 

Apple  DumpltnglMicmtelc)  Prititerlnterlice 
Apple  Dumpling  with  I6K  Buffer 
PIE  Writer  Won]  Pnicessor 


252  Bethlehem  Pike 
Colmar. 


G5 

150 
545 
149 
119 
295 
80 
139 

48 

32 
299 
259 

85 
310 
645 
195 
16D 

145 
250 
225 

115 
TOO 
120 


B  commodore 

See  us  for  Personal  Business, 
and  Educational  requirements. 
Educational  Discounts  availabla 


PETSCAN        $245  base  price 

Allows  you  to  connect  up  to  35  CBM/PET  Compiiters  to 
stiared  disk  drives  and  printers.  Complelely  Iransparent  to  Itie 
user.  Perfect  tot  schools  or  multiple  word  processing  con- 
figurations. Base  configuration  supports  2  computers.  Addi- 
tional computer  hookups  St  00  eacft. 


Commodore  COMMUNICATES! 


COMPACK 


$129 


Intelligent  Terminal  Package  includes: 
ACIA  hardware  based  mlefface;  DB25  Cable  and  STCP  Soft- 
ware with  remote  lelemelry,  iransfer  to/from  disk  printer  out- 
pul.'XON-XOFF  control,  user  progtam  control,  and  status 
line. 

VE-2IEEEtDParallelliiterface    119 

Includes  case,  pcwer  supply,  full  B-bil  transmission,  and 
switch  selectable  character  conversion  to  ASCII 


VIC  20 
ViC  Prtnler 
ViC  3K  RAM 
VIC  BK  RAM 
VIC  1 6K  RAM 
VIC  Disk  Drive 
VIC  Pinball 
VIC  Omega  Race 
SpdetsofMaRlUMIi 
VIC  Draw  Poker 


IBS 
335 
32 
53 
99 
395 
32 
32 
39 
24 


VIC  Sargon  II  Chess 
VIC  GORF 
Meteor  Run  (UMI) 
VIC  Radar  Ratrace 
Amok  (UMI) 
Snakman 
Rubik's  Cube 
Programmers  Reference 
Renaissance  lUMII 
VIC  Superstol 


VICTDHY  Sdltwire  lor  VIC 

Street  Sweepers  12       Maze  in  3-0 


Night  Rider 
Treasures  of  Bal  Cave 
Games  Pack  I 
Victory  Casino 
Adventure  Pack  II 


11 
12 
12 
6 
12 


Cosmic  Debris 
Grave  Robtjers  Attvenl 
Games  Pack  1 1 
Adventure  Park  I 
Trek 


32 
32 
39 
24 
20 
15 
13 
15 
39 
23 

12 
12 
11 
12 
12 
11 


TNW  486/103  with  DAA 

Compulei's  First  Book  of  PET/CBM 

POWER  RDM  Utilines  for  PET/CBM 

WordPro  3-1-  -  32K  CBM.  disk,  printer 

WordPro 4-H  -  8032,  disl<.  printer 

SPELLMASTER  spelling  checker  for  WonlPm 

COf^-WRITER  Prolessional  Word  Processor 

VISICALC  for  PET.  ATARI,  or  Apple 

PETHAX  PET  to  Epson  Gnpfiics  Software 

SM-KIT  enlnnced  PET/CBM  ROM  Utilities 

Programmefs  Toolkit  ■  PET  ROM  Utilities 

PET  Spacemaker  II  fiOl^  Switch 

2  Meter  PET  to  IEEE  or  IEEE  lo  IEEE  Cable 

Oust  Cover  for  PET.  CBM,  4040.  or  8050 

ViC  or  CM  Parallel  fainter  Interface 

CmC  IEEE-ftS232  Printer  Interface  —  PET 

SADI  Intelligent  IEEE-RS232  or  parallel 

Library  of  PET  Subroutines 

Pnignmming  the  PET/CBM  (Compule!)  —  R.  West 

Compute!  First  Book  ot  VIC 

Whole  PET  Citaing  fMidnlght  Guette) 

Color  Chart  Video  Board  for  PET 

PET  Fun  and  Games  (CursoO 

REVERSAL  (Spracklen)  Apple  or  Atari 

SARGON  II- Aopleo(TRS-80 

Apple  II  User's  Guide  (Osborne) 

Introduction  to  Pascal  (Sybex) 

Pascal  Handbook  (Sybex) 

Musical  Applicalions  of  Micros  (Chamberlm) 

Starting  FORTH 

Discover  FORTH 

User  Guide  lo  the  Unix  System 

6502  Assembly  Language  Suixoulines 

PET  Fun  and  Games 

KAMIKAZE  (Hoyden  Sofrware-Apgle) 


450 
11 
78 
195 
300 
170 

159 
190 
35 
40 
35 
36 
40 
8 

85 

120 

235 

12 

zo 

11 
8 

125 
t1 


25 
26 
12 
13 
16 
20 
14 
12 
13 
11 
9 
28 


DISK 

I 

m 

SPECIALS 

■ 

tm 

SCOTCH  (311^1  5" 

10/2.30 

50/2.10 

100/2.05 

SCOTCH  {3M)  8" 

10/2.45 

50/  2  20 

100/215 

We  Stock  VERBATIM  DISKS 

Write  tor  Dealer  and  OEM  prices. 

BASF  5"  Of  8"  10/2.00     20/195      100/1.85 

Wabash  5"  10/1.80    50/175      100/1.70 

Wabash  8"  10/2.25     50/2,20      100/210 

We  stock  MAXELL  DISKS 

Write  for  deaier  anij  OEM  prices. 
Disk  Storage  Pages     10  lor  S5      Hub  Rings  50  (or  SB 
Disk  Ubrary  Cases      ■'— 3.00        5"— 2  25 
Head  Cleaning  Ki!s      1 1 


CASSEHES— AliFAPE-611  PREMIUM 

High  output  low  noise,  5  screw  housings. 

C-10                               10/ ,61       50/58 

IDD/  50 

C-3D                               10/85      50/82 

100/, 70 

SPECIALS 

Timex/Sinclair  Compuler 

Zenith  ZVM-121  Green  Phosphor  Monitor 

INTEX  Talker  Text  to  Speech  System 

BMC  Green  and  Color  fjlonilors 
Brother  Daisy  Wheel  Printer 
STARWRITER  Daisy  Wheel  Printer  F10 
We  Stock  AMDEK  Monitoii 
Watanabe  Intelligent  Plotter    995 
Staticide  anti-static  spray 
dBASE  II 


95 
109 
265 

880 
1445 

6-pen  1295 

B 

445 


ALL  BOOK  and  SOFTWARE  PRICES  DISCOUNTED 
APProiliicts  .'.S^.M 

Syneriek  SYM-1  Microcomputer     SALE  189 

KTM-2/80  Syneriek  Virleo  and  Keyboard  349 

KTM-3/80  Syrteriek  Tubeless  Terminal  385 

/^^  Alspa  Computer,  Inc.  I 

The  price-performance  leader  Includes  Z80A  1  or  2  full  8" 
drives  (double  density  dout^e  sided),  3  serial  and  1  parallel 
port,  and  Winchester  port  Prices  starl  at  less  than  S2000 
DEALER  and  OEM  inquiries  Inviled. 

Tgami  I  data 

I  systems 

Z90-80  64K  1995 

Z90-82  64K.  1  double  dens  drive  2245 

Z37  1.3  Megabyle  Dual  Drive  1355 

Z1 9  Video  Terminal  (VT-52  compatibJel  695 

Zr-1  Intelligent  Coniniunications  Terminal  550 
Z1 00  16-bit/8-fait  System  CALL 


ATARr 

SPECIALS 


800  Computer 
400— 16K 
810  Disk  Drive 
825  Pnnter 
650  Interlace 
Inside  Atan  DOS 
Joysticks  or  Paddles 
16K  RAM  (Microtek) 
32K  RAM  (l^icrotek) 
Pilol 

Super  Breakout 
APX  Software 


649 

269 

440 

625 

170 

18 

19 

69 

99 

65 

29 

Call 


Mtrosoft  BASIC 
MISSILE  COMMAHD 
ASTEROIDS 
STAR  RAIDERS 

Space  Invaders 
Music  Composer 
Caverns  of  Mars 
PAC-MAN 
CENTIPEDE 
First  Bookot  Alan 
AKher  Modem— Atvi 
Other  Atan  products 


72 
Z9 
29 
34 

29 
35 
33 
36 
36 
11 

as 

Call 


WRITE  FOR  CATALOG 

Add  SI  .25  per  order  for  sfiipgmg  We  pay  balance  of  UPS  suriace 
charges  on  all  prepaid  orders.  Pnces  listed  are  on  c    '   ' 
tHSis  Regular  pnces  Slightly  higfier.  Prices  subiect  ta  change 


$85 


KMMM  Pascal  for  PET/CBM 

A  subset  ot  standard  Pascal  wrili  extensions. 

-  Mactiine  language  Pascal  Soufce  Editor  witJi  cursor 
oriented  window  mode 

-  Mactiine  language  P-Code  Cornpiler 

-  P-Code  to  mactiine  language  translator  for  optimized 
object  code 

-  Run-time  package 

-  Floating  point  capability 

-  User  manual  and  samQle  programs 

Reouires  32K  Please  specify  configuration. 

EARL  for  PET  (disk  flliTbasTiii        $65 

Ellttr.  AuiaHir,  RilMittr,  Uikir 
Generates  relocatable  oSject  code  using  MOS  Technology 
mnemonics.  Disk  file  input  (can  edit  files  larger  ttian 
memory).  Links  .multiple  object  programs  as  one  mernory 
load  Listing  output  to  screen  or  printer.  Entianced  eititor 
operates  in  bottv  command  mode  and  cursor  oriented 
"window"  moda 

RAM/ROM 
for  PET/CBM 

4K  or  8K  bytes  of  soft  ROM  with  optional 
tiattery  backup. 

RAM/ROM  IS  compatiWe  witti  any  large  keyboard  mactiine. 
Pfugs  into  one  of  the  ROM  sockets  above  screen  memory  to 
give  you  switch  selected  write  proteclatile  RAM. 
Use  RAM/ROM  as  a  software  devek)pment  tool  to  store  data 
or  machine  code  beyond  the  normal  BASIC  range  Use 
RAMyROM  TO  LOAD  A  ROM  image  wtKre  you  have  possible 
conflicts  with  more  ttian  one  ROM  requinng  the  same  socket 
Possible  applications  include  machine  language  sort  (such  as 
SUPERSORT).  universal  wedge.  Extramon,  etc. 
RAM/ROM  -  4K  S75 

RAM/ROM  -  8K  90 

Battery  Backup  Option  20 

SU  BSORT  by  James  Strasma  $35 

Subsort  ts  an  excellent  general  purpose  machine  language 
sort  routine  for  PET/CBM  computers.  Sorts  both  one  and  two 
dimensioned  an^ays  at  lightning  speed  in  either  ascending  or 
descending  order.  Other  (ields  can  be  subsorted  when  a  match 
IS  found,  and  lields  need  not  be  inany  special  order  Son  arrays 
may  be  specified  by  name,  and  fields  are  random  length. 
Allows  sorting  by  bit  to  provide  8  categories  per  byte  The 
routine  works  with  all  PET  BASICS,  adjusts  to  any  menwry 
size,  and  can  co-exist  with  other  programs  m  high  memory 

SuperGraphics  2.0 

NEW  Version  with  TURTLE  GRAPHICS 

SuperGraphics.  by  John  Fluharty.  provides  a  4k  machine 
language  extension  which  adds  35  full  featured  commands  to 
Commodore  BASIC  to  allow  fast  and  easy  plotting  and 
manipulation  o(  graphics  on  the  PET/CBM  video  display,  as 
well  as  SOUND  Commands  Animations  which  previously 
were  loo  slow  or  impossible  without  machine  language 
subroutines  now  can  be  programmed  directly  in  BASIC  Move 
blocks  (or  rockelships.  elc ).  or  entire aieasof  the  screen  with  a 
single,  easy  to  use  BASIC  command.  Scroll  any  portion  of  the 
screen  up,  down,  led,  orright  Turn  on  or  oft  any  of  Ihe  4000 
(8000  on  8032)  screen  pixels  with  a  single  BASIC  command. 
In  high  resolution  mode,  draw  vertical,  horizontal,  and  diagonal 
lines.  Draw  a  box.  (iil  a  box.  and  move  it  around  on  the  screen 
with  easy  to  use  BASIC  commands.  Plot  ounces  using  either 
rectangular  or  polar  co-ordinates  {great  for  Algebra  Geomelry 
and  Trig  classes  I 

The  SOU  N  D  commands  allow  you  to  initiate  a  note  or  series 
of  notes  (or  even  several  songs)  from  BASIC,  and  then  play 
them  in  the  background  mode  without  interfenng  with  your 
BASIC  program.  This  allows  your  program  to  run  at  full  speed 
with  simultaneous  graphics  and  music. 

Seven  new  TURTLE  commands  open  up  a  whole  new 
dimension  in  graphics.  Place  the  TURTLE  anywheie  on  the 
screen,  set  his  DIRECTIOI^.  turn  him  LEFT  or  RIGHT  move 
him  FORWARD,  raise  or  lower  his  plotting  pen.  even  flip  the 
pen  over  to  erase.  Turtle  commands  use  angles  measured  in 
degrees,  not  radians,  so  even  elementary  school  children  can 
create  fantastic  graphic  displays. 
Specify  machine  model  (and  size),  ROM  type  (BASIC  3  or  4} 
SuperGraphics  in  ROM  S45 

Volume  discounts  available  on  ROM  version  for  schools. 


NEW 
VERSION  II 


fir  Pn/CIH  Cnntn 


FLEX-FILE  is  a  set  of  flexible,  friendly  programs  to  allow  you  to 
set  up  and  maintain  a  data  base.  Includes  versatile  Report 
Writer  and  Mail  Label  routines,  and  documentation  (or  pro- 
grammers to  use  Data  Base  routines  as  part  of  other  pro- 
grama 

MNDOM  ACCESS  DATA  BASE 

Record  siie  limit  is  256  characters  The  number  of  records  per 
disk  is  limited  only  by  record  size  and  free  space  on  the  disk. 
File  maintenance  lets  you  step  forward  or  backward  through  a 
file.  add.  delete,  or  change  a  record  go  to  a  numbered  record,  or 
find  a  record  by  specified  field  (or  partial  lield).  Field  lengths 
may  vary  to  allow  maximum  information  packing  Both  sub- 
totals and  sorting  may  be  nested  up  to  5  fields  deep  Arry  field 
may  be  specified  as  a  key.  Sequential  file  input  and  output  as 
well  asf  lie  output  in  WordPro  and  PaperMate  format  is  suppor- 
ted Record  size,  helds  per  record,  and  order  ot  (ields  may  be 
changed  easily. 
MAIUNG  UBELS 

Typical  mail  records  may  be  packed  3000  per  disk  on  B050 
( f  400  on  4040).  Labels  may  be  printed  any  number  wide,  and 
may  begin  m  any  column  position.  There  is  no  limit  on  the  num- 
ber or  order  of  lields  on  a  label,  and  complete  record  selection 
via  type  code  or  field  conditton  is  supportKl 
HEPDDT  WRITER 

Flexible  printing  lormaL  including  field  placerDenI,  decimal 
justification  and  rounding  Define  any  column  as  a  series  o( 
math  or  tng  functions  perfomted  on  other  columns,  and  pass 
results  such  as  ajnning  total  from  row  to  row.  Totals  nested 
subtotals,  and  averages  supported.  Complete  record  seleclion, 
including  lield  within  range,  pattern  match  and  logical  func- 
tions can  be  specilied. 

FLEX-FILE  II  by  Mictiael  Riley      $110 

Please  specify  equipment  configuration  when  ordering. 

DiSKLCjii!  $40 

Intenihie  Cm  Unit  liy  LC.  Cirglle 

COIHFLETE  DISK  HECDVEilY  SYSTEM  FOR  CAM  DRIVES 

-  edit  disk  blocks  with  ease 

•  duplicate  disks  skipping  over  bad  blocks 

-  complete  diagnostic  facilities 

-  un-scratch  scratched  files 

-  check  and  correct  scrambled  files 

-  recover  improperly  closed  files 

•  extensive  treatment  of  relative  (lies 

-  optional  output  to  IEEE488  printer 

■  comprehensive  user  manual  (an  excellent  tulofial  on  disk 

operation  and  theory). 
Furnished  on  copy-protected  disk  with  manual. 
Backup  disk  available.  StO  additional. 

PROSRAMyOUROWrEPfibMS  $75 

Branding  Iron  EPROM  Programmer  for  PET/CBM  software  (or 
all  ROM  versions.  Includes  all  hardware  and  software  to  pro- 
gram or  copy  2716 -and  2532  EPROMs 

P0WMflkERiiiJALflS232       

SER[AL  PORT  $63 

Two  ports  with  lull  bipolar  RS232  buffering.  Baud  rates  from 
300  to  4800.  For  PET/CBM.  AIM  SYM, 


CBM  Solhnre 

" 

TCL  Pascal  Version  1.6 

135 

Peispeed  BASIC  Compiler 

225 

Integer  BASIC  Compiler 

110 

CMAR  Record  Handler 

110 

UCSD  Pascal  (wtlhout  board) 

135 

Wordcraft  80 

300 

BPf  Accounhng  Modules 

300 

Professional  Tax  Prep  Sys. 

600 

Intelligent  Terminal  Emulator 

25 

ASERT  Data  Base 

375 

Personal  Tax  Calc 

55 

Dow  Jones  Portfolio  Mgmt. 

110 

Assembler  OevetopmenI 

80 

Legal  Time  Accounting 

445 

FORTH  for  PET 

BY  L  C.  Cargile  and  Michael  Riley  S50 

Features  include: 

full  FIG  FORTH  model. 

all  FORTH  79  STANDARD  extensions 

stmctured  6502  Assembler  with  nested  decision  making 
macros, 

full  screen  editing  (same  as  when  programming  in 
BASIC), 

auto  repeat  key, 

sample  programs. 

standard  size  screens  (1 6  lines  by  64  ctiaracters), 

1 50  screens  per  diskette  on  404  0, 480  screens  on  8050. 

ability  to  read  and  write  BASIC  sequential  flies. 

introductory  manual, 

reference  manual 
Runs  on  any  16K  or  32K  PET/CBM  (including  8032)  with 
ROM  3  or  4,  and  CBM  disk  drive.  Please  specify  conliguration 
when  ordering. 

Meli<»mpller  for  FORTH  $30 

simple  metacompiler  for  creating  compacted  object  code 
which  can  be  executed  independently  (without  the  FORTH 
system). 


PaperMate 
60  COMMAND 

WORO 
PROCESSOR 

by  Michael  Riley 


Paper-Mate  is  a  fulKeatured  word  processor  lor  CBM/PET 
by  Michael  Riley,  Paper-Mate  incorporates  60  commands  to 
give  you  full  screen  editing  with  graphics  for  all  16K  or  32 K 
machines(including  8032),  all  pnnlers,  and  disk  or  tape  drives. 
Many  additional  features  are  available  (including  most  capa- 
bilities of  Professional  Software's  WordPro  3) 

For  writing  texL  Papei-Mafe  has  a  definable  keyboard  so 
you  can  use  with  either  Business  or  Graphics  rnachines.  Shift 
kick  on  letters  only,  or  use  keyboard  shift  lock  All  keys 
repeal 

Paper-Mate  text  editing  includes  (loafing  cursor,  scroll  up  or 
down  page  (onward  or  back,  and  repeating  insert  and  delete 
keys  Text  block  handling  itKludes  ttansfer,  delete,  append, 
save,  load  and  insert 

All  (ormatl  Ing  commands  are  imbedded  in  text  for  complete 
control  Commands  include  margin  control  and  release  column 
adiXisL  Stab  settings  variable  line  spacing,  luslify  text  center 
text  and  auto  print  form  letter  (variable  wixk)  Files  can  be 
linked  so  that  one  command  prints  an  entire  manuscripl  Auto 
page,  page  headers,  page  numbers  pause  at  end  of  page,  and 
hyphenation  pauses  are  included. 

Unlike  most  word  processors,  C8M  graphics  as  weil  as  text 
can  be  used  Paper-Mate  can  send  any  ASCII  code  over  any 
secondary  address  to  any  printer, 

Paper-Male  (unctions  with  all  CBM/PET  m.achines  with  at 
least  16K  with  any  type  of  printer,  and  witti  either  cassette 
ordsk 

To  order  Paper-Mate,  please  specify  machine  and  ROM  type. 
Paper-Male  (disk  or  tape)  (or  PET  CBM.  VIC  C64  $40 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 


A  B  Computers 


SM-KIT  tor  PET/CBM  $40 

Enhanced  ROM  based  utilities  tor  BASIC  4  Includes  both  pro- 
gramming aids  and  disk  handling  commands, 

BASIC  INTERPRETER  for  CBM  8096       $200 

A  full  interpreter  implementation  to  automatically  take  advan- 
tage ol  the  extra  memory  available  with  8096. 

PEDISK  II  Systems  fnim  cgrs  Microlecti  inllibit 
flLE)CI[BM  3741/2  Dab  Exchange  Stftware  amiable. 

JINSAM  Data  Base  Manageineet  Syaletn  for  CBM. 

Comprehensive  version  available  for  most  configurations. 

COPY-WfllTER  Won!  ?nusui  Ut  PET/CBM.        $159 

Works  like  expensive  word  processors,  plus  has  added  fea- 
tuTKjike  double  colurnn^printing  and  shorthand  generator. 

CASH  MANABEMEN?  SYSTEM  $45 

Easy  to  use  disk  system.  Keeps  track  of  cash  disbursements, 
cash  receipts,  cash  transfers,  expenses  for  up  to  50  cate- 
gories 


WRITE  FOR  CATALOG 

Add  SI  .25  per  order  (or  shipping.  We  pay  balance  of  UPS  suriace 
charges  on  all  prepaid  orders.  Pfices  listed  are  on  cash  discoum 
basis.  Regular  prices  slightly  higher.  Pnces  subject  to  change. 


Atari  Notes 

Charles  Brannon,  Edltoriai  Assistant 

With  the  Atari  version  of  Slalom,  COMPUTE! 
presents  its  first  fine-scrolling  arcade  style 
game.  The  Atari  version,  called  "SKI!",  lets 
you  test  your  skill  at  electronic  winter  sports. 

Use  a  joystick  controller  plugged  into  the 
first  port  to  control  the  skier.  The  game  will 
run  in  16K  if  you  remove  the  text  from  all  REM 
statements.  The  mountain  scenery  smoothly 
moves  down  towards  you,  as  you  dodge 
rocks,  trees,  and  flags  and  "gobble  up"  bonus 
points  planted  in  the  snow.  You  can  move 
the  joystick  left  or  right  to  turn.  You  can  also 
position  your  player  up  or  down  to  change 
difficulty,  points,  and  maneuverabihty. 

The  higher  you  go,  the  faster  the  scene 
scrolls,  and  the  more  points  you  win.  The 
higher  speeds  necessitate  fast  response.  The 
novice  will  want  to  position  himself  a  little 
below  midway  up  the  screen.  That  way,  you 
have  room  to  pull  back  if  you  need  to  duck. 
If  you  hit  a  rock,  tree,  or  flag,  you  crash,  and 
start  over  at  the  bottom  of  the  screen.  You 
lose  fifty  points  for  every  crash. 

Up  The  Hill 

Every  time  you  play  the  game,  a  random  ski 
course  is  generated.  The  screen  scrolls  in 
reverse  as  it  displays  the  course  being  laid 
out.  If  you  want  more  of  a  surprise,  turn  off 
your  TV  while  the  course  is  being  drawn. 
Your  computer  will  buzz  when  the  game  is 
ready  to  play.  Press  FIRE  to  begin.  While  the 
pattern  is  being  drawn,  you  can  imagine 
you're  on  your  way  up  the  mountain  on  the 
ski  lift,  previewing  the  course. 

Fine  Scrolling 

Fine  scrolling  couples  coarse  scrolling  (which 
moves  the  pointers  to  screen  memory  around) 
with  a  special  feature  of  the  ANTIC  chip. 
To  fine-scroll,  you  set  a  special  bit  in 
every  line  of  the  display  list  you  wish  to  scroll. 
You  then  scroll  one  scan  line  at  a  time  by 
storing  numbers  from  0-15  in  VSCROL. 
When  you  reach  the  limit  of  ANTIC s  fine 
scrolling  resolution  (8  scan  lines  in 
GRAPHICS  1),  you  reset  VSCROL  and  then 
coarsely  scroll  a  full  eight  scan  lines.  Coarse 
scrolling  is  described  in  COMPUTEI's  Second 
Book  of  Atari.  Machine  language  is  required 
for  fine  scrolling,  since  you  must  reset 
VSCROL  and  perform  the  coarse  scroll  almost 
simultaneously,  or  else  you  get  a  jumpy, 
unpleasant  display. 


Interfacing  To  BASIC 

The  fine  scrolling  routine  could  be  written  as 
a  USR  statement,  but  BASIC  would  have  to 
call  it  every  time  a  scroll  was  needed,  and 
this  would  be  too  slow.  We  need  to  periodi- 
cally update  the  screen  in  a  way  that's  not 
dependent  on  BASIC. 

The  Vertical  Blank  Interrupt  (VBI)  is 
perfect  for  this  task.  Every  l/60th  of  a  second, 
the  scroll  routine  is  called  to  update  the 
screen.  BASIC  can  control  the  speed  with 
memory  location  zero.  POKEing  a  number 
from  1-255  controls  the  speed  from  one 
(fastest)  to  255.  A  zero  will  stop  the  scrolling, 
although  the  vertical  blank  routine  will  still 
be  "hooked  up."  BASIC  sets  up  the  VBLANK 
scrolling  routine  by  passing  the  address  of 
the  Load  Memory  Scan  counter  to  change  in 
the  display  list  (which  can  be  found  on  a 
normal  screen  with  LMS  =  PEEK(560)  +  256" 
PEEK(561)  -I-  4)  and  the  number  of  lines  to 
scroll.  BASIC  can  PEEK  location  1  to  see  how 
many  full  lines  still  need  to  be  scrolled. 

The  VBLANK  routine  will  stop  scrolling 
when  it  runs  out  of  lines,  and  memory  loca- 
tion 1  will  hold  a  zero.  You  could  use  the 
machine  language  routine  in  your  own  pro- 
grams, but  since  it  is  not  general-purpose, 
you  will  be  limited  to  unidirectional  scrolling 
in  GRAPHICS  1.  Be  sure  to  use  the  "disable 
routine"  (A  =  USR(1638))  to  remove  the  VBI 
routine  from  the  system. 

An  ANTIC  Anomaly 

It's  not  mentioned  anywhere  as  far  as  I  know, 
but  the  address  of  the  start  of  your  screen 
memory  for  fine  scrolling  should  start  on  a 
4K  boundary.  ANTIC  apparently  cannot 
cross  a  4K  boundary,  so  if  your  screen  buffer 
(that  holds  the  rocks,  trees,  etc.)  is  too  long, 
ANTIC  can  get  confused  and  start  displaying 
nonsense.  Another  thing  to  watch  for:  when 
using  a  vertical  blank  routine,  be  sure  to  in- 
clude a  CLD  (Clear  Decimal)  at  the  start  of 
the  program.  If  you  don't,  your  arithmetic 
will  be  foiled  every  time  BASIC  calls  the  float- 
ing point  routines  (which  use  BCD  math). 

Strings  are  used  extensively  in  the  BASIC 
program,  to  prevent  memory  conflicts.  A 
string  is  used  to  hold  the  display  list,  the 
screen  memory  area,  the  player/missile  mem- 
ory, and  the  shapes  for  the  player.  The  screen 
memory  area  and  the  player/missile  address 
are  ensured  to  be  on  proper  page  boundaries 
by  modification  of  the  Variable  Value  Table. 
Because  of  this,  line  100  must  be  typed  first, 
in  order  for  the  program  to  work  properly. 
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YOU'RE  GOING  TO  HAVE  FUN 
WITH  YOUR  ATARI!! 


AND  THE  FUN  ^ETS  ROLLING 
WITH  BUG  OFFl 

Yikes!  The  bugs  are  swarming  here,  there 
and  everywhere  and  only  a  strong  whiff  of  DDT 
can  put  'em  away.  The  object  of  the  game  is  to 
control  the  seven  different  kinds  of  pests  that  are 
running  helter-skelter  over  everything.  The  Army 
can  airlift  in  more  DDT  to  fill  your  bug  sprayer  .  . . 
but  will  they  make  it  in  time? 


The  action  builds  to  a  furious  frenzy  as  an 

awesome  assortment  of  insects  attack  anything 
and  everything  in  sight.  A  definite  case  of  "spray 
first  and  ask  questions  later."  All  this  and  hi-res 
graphics,  too! 

16K  TAPE 050-0167         $29.95 

32K  DISK 052-0167         $29.95 


TUTTI  FRUTTI  —  by  Alan  Newman 
"GRAPE  FUN"  FOR  THE  WHOLE  FAMILY! 

Somewhere  between  Never  Never  Land  and 
next  Thursday,  there's  a  wild  and  wacky  place 
where  your  joystick-controlled  "Hungry"  snacks  on 
an  orchard  of  goodies.  But  there  are  some  nasty  ol' 
bugs  who'd  just  as  soon  snack  on  YOU,  so  look 
sharp  and  beware.  Funtastic  action  for  all  ages! 


TUTTI  FRUTTI  ...  Wow!  A  crazy  cast  of 
characters  in  vivid  hi-res  color  all  performing  in 
their  natural  habitat,  otherwise  known  as  TUTTI 
FRUTTI  Land.  Grape  fun  for  ages  6  and  up! 

16K  TAPE 050-0160         $24.95 

32K  DISK 052-0160         $24.95 


dventur^ 


INTERNATIONAL 

To  order,  see  your  local  dealer.  If  he  does  not  have  the  program,  then  call 

1-800-327-7172  (orders  only  please)  or  write  for  our  free  catalog. 

Published  by  ADVENTURE  INTERNATIONAL 

a  subsidiary  of  Scott  Adams.  Inc. 
BOX  3435  •  LONGWOOD,  FL  32750  •  (305)  862-6917 

PRICES  SUBJECT  TD  CHANGE 


510  C2S'"{R:GHT}{UP) {03  LEFT)    fUP){03  LEFT}  ' 
{02  REGHT}    CDOWtl}{03  LEFT}    { 

DOWN} {LEFT}  " 
520  C3$="{03  RIGHT}  " 
530  R$="{35  RIGHT}" 
540  D3="{H0ME} {09  DOWN}" :S$="(REV}  "+CHR5tl84) 

+  "  "+CHR$  {13'!)+"  " 
550  INPUT" {CLEAR}COURSE  LENGTH  (10-50) ";tl 
560  IFN>50THENPRINT"'{HOHE}"LEFTS(RS,23)  "50 

"  :N  =  50 
570  IFN<1QTHENPRINT"{H0ME}"LEFTS (R5,23) "10 

":N=10 
580  INPUT" {DOWN}SPEED  (1=FAST}  TO  (9=SL0W)";P 
590  IFP>9THENPRINT" {UP}"LEFTS (RS,28) "9       ": 

P=9 
600  IFP<1THENPRINT"{UP}"LEFT$  (R$,28) "1       ": 

P  =  l 
610  IFP>1THENP=P*5 
6  20  F0RI=1T0N:READR(I) : R$ (I)=D5+LEFT5 (R5,R(I) ) 

:NEXT:DS=D$+"{DOWN}" 

630  PRINT" {CLEAR}"DS; :FORI=1T030:PRINT" {REV} 

{OFF}"; :NEXT 
640  S=17:M=0:PRINTD$LEFT$ (R$ ,S) S5" {HOME) {DOWN} 

{04  RIGHT} fREV}PRESS  ANY  KEY" 
650  GETI$; IFI$=""TKEN650 
660  PRINT" {HOME) {DOWN} {04  RIGHT}  { 

HOME)MMSS  {REV}>>COMM0DORE  TIMING<<": 

GOTOllO 
670  REM  **  FLAG  CHARACTERS  (BS) 
680  DATA  161, 145, 157, 161, 145, 157, 161, 145 
690  DATA  157,161,145,157,157,157,157,183 
700  DATA  184,18,185,146,161,145,157,157 
710  DATA  157,157,239,185,18,184,146,161 
720  DATA  29,29,29,29,29,29,29,29 
730  DATA  239,185,18,184,146,161,17,157 
740  DATA  157,157,157,183,184,18,185,146 
750  DATA  161,17,157,161,17,157,161,17 
760  DATA  157,161,17,157,161 
770  REM  **  FLAG  CHARACTERS  (M$) 
780  DATA  161,145,157,157,157,183,184,161 
790  DATA  145,157,157,157,239,185,161,29 
300  DATA  29,239,185,161,17,157,157,157 
810  DATA  183,184,161,17,157,161 
820  REM  **  FLAG  CHARACTERS  (GS) 
830  DATA  18,167,145,157,167,145,157,167 
840  DATA  145,157,167,145,157,157,157,157 
850  DATA  162,185,239,167,145,157,157,157 
860  DATA  157,146,162,13,184,183,167,29 
870  DATA  29,29,29,29,29,29,29,146 
880  DATA  162,18,184,183,167,17,157,157 
890  DATA  157,157,162,185,239,167,17,157 
900  DATA  167,17,157,167,17,157,167,17 
910  DATA  157,167  ■ 
920  REM  **  FLAG  POSITIONS 
930  DATA  14,6,24,27,15,13,23,15,8,25 
940  DATA  19,11,14,5,3,18,24,4,19,5 
950  DATA  24,13,23,4,7,10,13,24,27,20 
960  DATA  23,4,25,24,3,27,8,6,9,4 
970  DATA  11,14,3,7,10,13,16,19,22,25 

Program  2:  Atari  version 

lOO  DIM  SCREEN* ( 1) ,P«t ( 1 ): GOTO  130 
llO  REM  n^3ISME3    Line  100  must  be  type 

d  in  -f  irst  M  I 
120  HI=INT<A/256) :L0=A-HI*256: RETURN 
125  POKE  66,1: FOR  W=i  TO  10; POKE  5327 

<?,0:PDH;E  53279, a:NEXT  U:POKE  66, O 

:  RETURN 
130  GOSUB  790tREM  Initialization  rout 

1  nes 
140  REM  PLAYER  ROUTINE 

150  POKE  559, 62: POKE  54279, PMBASE 
160  POKE  53277, 3:PDKE  704,2*16+6 
170  P0=1024; YP=180: XP=128 
lao  PM* (PO>=CHR* (0) : PM« (PO+254) =CHR* ( 

O)  : PM* (PO+1  >  =PM*  <PO) 
190  DIM  LEFT* <20>  , CENTER*  (20)  , RIGHT*  { 

20)  ,CURR*  <20)  , CRASH* (20)  , ERASE*  £2 
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2  0  O 

2  1  O 

220 
230 

240 

2  50 

2  60 

270 
280 


290 
300 
310 
320 
330 
340 
350 

360 
370 

380 

390 

40  0 
4  10 
420 

430 

440 
450 
460 
470 

480 
4  90 

500 
510 

S20 
530 


0) , DIR (B) 

ERASE*=CHR*(0) : ERASE* ( 20) =CHRt (O) 

:ERASE*(2)=ERASE* 

LEFT*=ERASEt:CENTER*=ERASE*: RIGHT 

*=ERASE*: CR ASH*=ERASE* 

FOR  I=0  TO  15 

LEFT*(I+2,I+2)=CHR*(PEEK(CHSET+2  0 


=CHR»<PEEK(CHSET+ 
CHR* (PEEK  <CHSET  +  1 
CHR* (PEEK  <CHSET  +  2 


DIR(2)=19:DIR< 
1=0  TO  3:DIR(I 


B  +  I  )  ) 

CENTER* ( 1+2, I +2) 

224+1 ) ) 

RIGHT*  i I +2,  I+2>  = 

04+I ) ) 

CRASH* (1+2, 1+2) = 

4  0+1 ) ) 

NEXT  I 

DIR (0) =0: DIR ( 1 ) =20 

3)=21:DIR(4)=1:FDR 

+5) =-DIR ( I > ;NEXT  I 

CURR*=CENTER* 

PM* (PO+YP, PO+YP+20) =CURR* 

SCR=SCR+5-PEEK(0) 

POSITION  2,0:?  tt6;SCR;" 

IF  PEEK(1)=0  THEN  74U 

ST=STICK (O) 

LEFT=  NOT  PTRIG ( 1 ) : RIGHT= 

16(0) :LR=LEFT+2»RIGHT 

CURR*=CENTER*: POKE  33248, XP 

IF  LEFT  THEN  CURR*=LEFT*: IF 

LR  THEN  Sy=2:TI=5 

IF  RIGHT  THEN  CURR* 

>0LR  THEN  SV=4:TI=5 

IF  TI>0  THEN  TI=TI- 

,TI 

IF  LR=0  THEN  SOUND  0,0,0 

XP=XP+L EFT -RIGHT: 0LR=LR 

UP=(ST=14  OR  5T=10  OR  ST 

(ST=5  OR  ST=9  OR  ST=i3) 

YP=YP-2«UP+2tDOWN: IF  YP>200 

YP=200 

IF  YP<40  THEN  YP=40 

POKE  0, ( YP-48) /48+1 

IF  PEEK(POPF)=0  THEN  300 

WHIG H= INT (LOG (PEEK (POPF)  )  /LOG  (2)  + 

0.1): POKE  O, O 

Ph* (PO+YP, PO+YP+20) =ERASE* 

POKE  HITCLR,OsIF  WHICH02  THEN  62 

0 

REM  POINTS 

PTR=ASC (DLIST*£B) )+256*ASC(DLIST* 

<9)  ) 

L1NE=INT( (YP-39)/8)+l 

C0L=INT((XP-49)/8)+l 


NOT  PTR 

LR<  >0 
=RIGHT*: IF  LR< 
1: SOUND  0,SV,0 
TI=0 
: DOWN= 
THEN 


=  6) 


A  trick]/  nianeuver  between  theflngpoles  in  "SKI!"  for  Atari 
coiupiiters. 


400 + 400 = 600? 


600?  Seems  ridiculous,  and 

at  first  glance  that  s  wliat  you 

probably  thought,  but  in  fact  our 

"equation "  above  represents  a 

reality  that  exists  now,  with 

the  Tara  400  keyboard  for  the 

Atari  400.  Designed  to  provide  the 

Atari  400  user  with  the  hardware 

of  tomorrow,  today.  Designed  with 

an  understanding  of  the  essential 

superiority  of  a  keyt>oard  as 

a  man-machine  interface. 

Designed  with  the  user  in  mind. 

For  example,  our  keyboard  does 

not  attach  to  the  400  with  a 

ribbon  cable,  but  fits  neatly  into 

the  original  housing  in  5  minutes, 

directly  replacing  the  old 

membrane  panel,  and  is  styled  to 

complement  the  lines  of  the 

computer  itself  Sure,  other 

keyboards  have  been  sold,  but 

who  wants  one  that  hangs  off  the 

computer,  or  whose  keys  fall  off 


when  you  type  on  it?  Our  keys  are 

actually  gold-contact  switches, 

offering  increased  reliability  and 

performance,  second  to  none. 

Coupled  with  the  Tara  48K  RAM 

expansion  board,  you  can  easily 

see  how  400  +  400  =  600.' 

providing  the  user  today  with  the 

hardware  of  tomorrow. 

Why  wait?  This  and  many  of  the 

quality  Tara  products  are  waiting 

for  you  at  your  favorite  dealer. 

Or  call  us  for  the  Tara  dealer 

nearest  you.  He  'II  be  happy  to 

show  you  how  rudimentary  it  can 

all  be  with  Tara. 


Computer  Products  Inc. 


Statler  Building,  107  Delaware  Ave,. 

Suite  1610,  BuflalO.  NY.  14202  (716)  855-0133 

2  Robert  Speck  Parkway,  Suite  1540, 
Mississauga,  Ontario  L42  1H8 
(416)  273-6820 

TARA  PRODUCT  LINE:  COMING  SOON  FROIvt  TABA 

.  Atari  400  Keyboard  •  Apple  64K/128K  RAM 

•  Atari  48K  RAM  •  IBM  25eK  RAM 

•  Atari  32K  HAM  •  Atari  B4K  RAM 

•  Apple  16K  RAM 

"600  -  The  Atari  redesigned  full  keytxiard  version 
ot  the  Atari  400. 

Aisri  and  Atari  400  are  registered  trademarks 
of  Warner  Commmunicalior)s. 


540  L0C  =  PTR  +  LINE«20-i-C0L  :  SOUND  0.0,0,0 

550  FOR  I=0  TO  8 : P  =  PEEK ( LOC  +  D I R  (  I  )  ) 

560  IF  P<12B  DR  P>192  THEN  590 

570  POKE  LOC+DIR<I),0 

580  SCR  =  SCR+  (P=139)  »S0+  (P=134)  HOC:  1  = 

8: NEXT  I : GOTO  600 
590  NEXT  I: GOTO  300 
600  FOR  W=15  TO  O  STEP  - 1 : SOUND  0,20, 

10,W:NEXT  W 
61 O  GOTO  300 
620  REri  »ri;T;-tf<!^I^P 
630  SOUND  O,O,0,0 

640  PM« (PO+YP. PO+YP+20) =CRASH* 
650  FOR  W=100  TO  150  STEP  2:S0UND  0,W 

, 12, lO- NEXT  W 
660  PM* (PO+YP, PO+YP+20)=ERASEt 
670  YP=200 

680  PM* (PO+YP, PO+YP+20) =CURR« 
690  POKE  0,1: SOUND  0,0,0,0 
700  XP=JNT ( 72+90*RND (O) ) : POKE  53248, X 

P 
7  10  IF  PEEK (POPF) < >0  THEN  POKE  HITCLR 

,0:GOTO  700 
720  POKE  HITCLR,  O:  SCR  =  SCR'-50:  IF  SCR<0 

THEN  SCR=0 
730  GOTO  300 

740  POSITION  8,0:?  #6; "GAME  OVER" 
750  SOUND  0.0,0,0 

760  SCREEN*  (326,  336  )="preS5{,  J  SiaHj" 
770  IF  PEEK  (53279)  <  :;6  THEN  770 
780  RUN 

BOO  GRAPHICS  i 7 : H I L0= 1 20 : POKE  53248, O 

: POKE  0,0 
BIO  SETCOLOR  4 , O , 1 2 : SETCOLDR  1,12,8:5 

ETCOLDR  2, 9, 6:SETCOLOR  0,15,4 
820  POPF=53252: HI TCLR=5327S: POKE  HITC 

LR,0 
830  SCRBASE=PEEK ( 106) -16: REM  4K  BOUND 

ARV 
840  PMBASE=SCRBASE-8: REM  2K  BOUNDARY, 

DOUBLE-LINE  RES 
BSD  CHBASE=PMBASE; REM  Fill 

with  characters 
B60  VVTP^PEEK  < 1 34 ) +2S6*PEEK (135) 

Variable  Value  Table 
87  0  STARTP  =  PEEK  « 1 40) +2  56«PEEK ( 1 4 1 ) 
880  A=SCRBASE*256-STARTP: GOSUB  HILO:P 

OKE  VVTP+2, LO:POKE  VVTP+3,HI 
890  POKE  VVTP+4, 1 sPOKE  V VTP+5, 1 6 s REM 

LENGTH=4097 
900  POKE  VVTP+6, 1 :POKE  VVTP+7,16 
910  A=PMBASE«256-STARTPs6DSUB  HILOsPO 

KE  VVTP+10, LOiPOKE  VVTP+11,HI 
920  POKE  VVTP+12, 1 iPOKE  VVTP+1 3 , 8 : REM 

LENGTH=2049 
930  POKE  VVTP+14, 1 : POKE 
940  CHSET=CHBASE*256: IF 

< >6  THEN  GOSUB  1510: 
950  Z=USR ( 1638) : REM  DISABLE  VBLANK 
960  POKE  756, CHBASE: RESTORE  990 
970  DIM  T*<20) , DLIST*<40) , TOPLINE* (20 

) 
980  A=ADR (DLIST«> : GOSUB  HILO:PDKE  561 

,HI;POKE  560,L0 
990  DATA  112,112,112,70,0,0,102,0,0 
1000  FOR  1  =  1  TO  9:READ  A : DL I  ST* ( I ) =CH 

R*(A):NEXT  I 
1010  FOR  1=1  TO  20:DLIST« ( 1+9) =CHR* (6 

+32):NEXT  I : DL I ST« < 30 ) =CHRt ( 6 ) 
1020  DLIST«(3i>  =CHR* (65)  :DLIST*(32)=C 
HR* (PEEK (560>  ) iDLIST*  <33) =CHR*  CP 
EEK (561 ) ) 
1030  SCREEN* ( 1 ) =CHR» (0) : SCREEN* (4095) 
=  CHR*  <0)  : SCREEN* (2) = SCREEN*: REM 


up  off  set 


REM 


VVTP+15, 8 
PEEK (CHSET+9) 
GOSUB  1740 


040 
050 
060 

070 
080 
090 
lOO 

1  lO 
120 

130 
140 
150 
160 
170 
180 
190 

2  00 
210 
220 

2  30 
24  0 
250 
260 
270 
28  0 
290 
300 

3  10 
32  0 
330 
340 

350 

3  60 
37  O 
3SO 
390 

4  00 
4  10 

4  20 

430 
440 
450 

460 
470 
480 

481 
490 
500 

51  O 

52  0 

530 
540 
550 

5  60 
570 
580 
590 
600 

610 

6  20 
630 
640 


CLEAR  OUT  SCREEN 

TOPLINE«=SCREEN* 

A=ADR (TOPLINE*) sGOSUB  HILO 

DLIST* (5, 5)=CHR* (L0):DLIST«(6,6) 

=CHR4<HI) 

POKE  SSjLOzPOKE  89, HI 

POSITION  B,0:?  #6;"a3iB"; 

SCREEN*  (407,  4  1  3  )  =  "  i»r.T«ar" 

A=SCRBASEt256 

FDR  L=24  TO  198 

A=A+20: 60 SUB  HILO: T*=CHR* (LO) - T* 

<2)=CHR*(HI) :DLIST*(8,9)=T* 

S=L*20+1 : E=S+19 

LFLEN=INT(3»RND(0)+1) 

RTLEN=INT(3«RND(0>+1) 

FOR  1=1  TO  LFLEN 

Z=INT(3«RND(0)) 

T«(I)=CHR* ( <72+Z) * (Z<2) ) 

NEXT  I 

SCREEN* (S,S+LFLEN)=T«(1, LFLEN) 

FOR  1=1  TO  RTLEN 

Z=INT (3*RND (O) ) 

T*<I)=CHR*( (72+Z>t(Z<2) ) 

NEXT  1 

SCREEN4(E-RTLEN.E)=T*(1, RTLEN) 

REM  tJE^EEiai^ 

IF  RND(1)>0.05  THEN  1370 

IF  L-LAST<10  THEN  1370 

LAST=L 

SKEW=1:IF  RND(0)>0.5  THEN  SKEW=- 

1 

SP=INT (7*RND (O) +5) 

SCREENt(S+SP,S+SP)=CHR*(134) 

FOR  I=0  TO  2 

RT=SP+I*4  0+SKEW«(I+1):LF=RT+20~S 

KEW*2 

SCREEN*  (S  +  LF,S  +  LF>  =CHR*  (204 )  : SCR 

EEN* (S+RT.S+RT)=CHR* (204) 

NEXT  I: GOTO  1460 

IF  RND(1):;0.1   THEN   1400 

SP=S+INT (13*RND(0)+5) 

SCREEN* (SP, SP>  =CHR*  (7 )  : GOTO  1 460 

IF  RND(1)::0.1  THEN  1430 

SP=S+rNT!13«RND(0)+5) 

SCREEN*  <SP,SP)=CHR*(10):GOTD  146 

O 

IF  RND(I)>0.i  THEN  1460 

SP=S+INT(13*RND(0)+5) 

SCREEN* (SP, SP) =CHR* < 139) : GOTO  14 

60 

NEXT  L 

A=A+20U: GOSUB  HILO 

T*=CHR* (LO) : T* (2)=CHR*(HI) :DLIST 

* (8, 9) =T* 

GOSUB  125: IF  STRIGtO)   THEN  1481 

A=USR ( 1536, ADR ( DL I ST* ( 8 ) ) , 1 76 ) 

RETURN 

FOR  1=0  TO  7:POKE  CHSET+ I , O : NEX T 
I 

FOR  1=128  TO  471:PaKE  CHSET+I,PE 

EK  (57344+1  )  : NEXT  I 

RESTORE  1570 

READ  A: IF  A=-l  THEN 

FOR  J=0  TO  7: READ  B 
«S+J,B:NEXT  J 

GOTO  1540 

1 , O, 6, 14,28,24,32,0, 128 
6. 192, 192, 220, 20, 28,7, 5, 7 
7,0, 0, 2  4, 52, 44,60, 2  4, 0 
a, 16,56, 56. 124, 124,254, 16,1 


RETURN 
iPOKE  CHSET+A 


DATA 

DATA 

DATA 

DATA 

6 

DATA 

DATA 

DATA 

DATA 


9, a, 28, 62, 62, 62,  8,  8,  O 

10,0,56,94, 1 06 , 94 , 116,56,0 
11,0.119,69,117,21,119,0,0 
12, 8, 24, 56, 120, 8, 8, 8, 8 
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SUNDAY  DRIVER  gives  you  four  scenarios  to 
choose  from.  You  must  beat  the  clock  as  you 
drive  along  while  avoiding  pedestrians,  other 
cars,  and  obstacles.  In  other  versions  it's  winter 
and  you're  on  ice-slicked  roads.  In  game  three 
it's  nighttime  (don't  hit  the  ghosts),  if  this 
sounds  too  easy  try  the  007  option  —  it's  you 
against  them  on  twisty  roads. 


SEND  CHECK  OR  MONEY  ORDER  TO: 


Software 


P.O.  Box  23     Worcester,  MA  01603 

MasterCard  and  VISA  accepted  (617)892-3488 

16K  cassette  or  disk  $29.95. 


Dealer  inquiries  invited. 


1982  A.N.A.L.O.G.  Software 


ATARI®  is  a  trademark  of  ATARI,  Inc. 


1650  DATA  14,254,89,24,156,82,33,16,8 
166  0  DATA  13,0,0,0,43,88,56,16,186 
1670  DATA  27,127,154,24,57,74,132,8,1 

6 
1680  DATA  26,0,0,0,12,26,23,8,93 
1690  DATA  29,186,89,24,154,170,198,65 

,  65 

1700  DATA  28,0,0,24,60,60,24,24,60 

1710  DATA  31,10,24,24,0,0,0,0,0 

1720  DATA  30,1,18,36,74,161,18,156,77 

1730  DATA  -1 

1740  RESTORE  1780:F0R  1=1536  TO  1648: 

READ  AiPOKE  I.AiNEXT  I 

1750  RETURN 

1760  REM  Following  numbers  are  machin 

e  1 anguage 

1770  REM  Type  carefully! 

I780  DATA  169,0,133,0.169,1 

1790  DATA  141,99,6,169,8,141 

1800  DATA  98,6,104,104,133,7 

1810  DATA  104,133,6,104,104,133 

1820  DATA  1,162,6,160,35,169 

1830  DATA  7,32,92,228,96,216 

1840  DATA  165,0,240,55,165,1 

1850  DATA  240,51,206,99,6,173 

1860  DATA  99,6,208,  43,  165!,  0 

1870  DATA  141,99,6,206,98,6 

1880  DATA  174,98,6,142,5,212 

1890  DATA  208, 27 j 160, OJ 56, 177 

1900  DATA  6,233,20,145,6,160 

1910  DATA  1,177,6,233,0,145 

1920  DATA  6,169,7,141,98,6 

1930  DATA  141,5,212,198,1,76 

1940  DATA  98,228,0,0,0,0 

1950  DATA  104,162,228,160,98 

I960  DATA  169,7,32,92,228,96  © 


WE  HAVE  DONE  IT  AGAIN! 

£^^  BYTE  the  company  you  have  come  to 
appreciate  for  such  high  quality 
games  as  Krazy  Antiks,  Krazy  Shootout,  K-star 
Patrol  and  Krazy  Kritters,  now  brings  you  the 
same  high  quality  wrapped  up  in  one  of  the  most 
advanced  and  informative  instructional  programs 
ever  developed.  Now,  in  your  own  home,  you  can 
teach  yourself  assembly  language  with 
K-BYTE's  6502  ASSEMBLER  LANGUAGE 
program. 

Upon  completion  of  this  self  learning,  self  testing, 
menu-driven  package,  you  will  be  able  to  enter  the 
fascinating  world  of  assembly  language 
programming.  This  well  rounded  and  versatile 
instructional  package  has  to  be  experienced  to  be 
believed.  Package  includes  disk  and  instnjction 
bookletforusewithyourAtari  Home  Computer . . ., 
this  software  is  distributed  exclusively  by 


® 


tele  soft,  inc. 

P.O.  BOX  3456,  TROY,  MICH  4B0S4 


Call  toll  free  to  place  your  order 
1-800-255-2000 

or  in  Michigan 
1-800-742-4242. 


Whon  You  Buy  Quality  . . . 


AVAILABLE  FOR 

Atari  800,400  CBM  8050,4040  Epson  MX  Series 

CBM  8032/4032  Atari  810  Oldriata  ML  Series 

Commodore  64  Atari  820  TRS  Sfl  V-VIII 

VIC-20  TRS  801 1,1 11 

Leave  your  computerset  Up  and  ready  for 
instant  access;  provide  protection  for  your 
investment  with  a  cusloin  designed,  pro- 
fessional  toucti   for  your  home  or  office. 

The  best  in  its  class,  our  new  concept 
PROTECTIVE  COVERS  were  designed  to  be 
functional  with  the  userand  observer  in  mind. 


Protect  With  Quality. 

COMPARE  THESE  FEATURES: 

•  protects  against  dust,  dirt  and  surface  scratches 

•  unlike  vinyl,  plastic  or  nylon  covers,  static  electricity  is  not  a  problem 

•  lint  free,  top  quality  broadcloth  (65%  polyester,  35%  cotton)  allows  ventilation; 
minimizes  risk  of  condensation 

•  durable;  washable  —  needs  no  ironing;  maintains  proper  size  and  shape 

•  designed,  manufactured  and  packed  in  U.S.A.;  comes  with  a  warranty  against 
defects  in  material  and  workmanship. 

•  available  in  Cranberry,  Navy  or  Pewter  (each  piped  in  contrasting  color)  to 
compliment  any  decor. 

AN  IDEAL  GIFT:  HEL?  KEEP  YOUR  INVESTMENT  LOOKING  AND  PERFOItiING  UKE  HEWI 

-~  Custom  Designers  and  Manufacturers  of  Computer  Dust  Covers  — 

Covers  tor  other  popular  hardware  avaiJable  '  Visit  your  kjcal  computer  store  or  contact  us.    '  t982  B.L.&W. 
SHIP  TO:  (Print) 


City- 


state, 


Zip. 


Phorie. 


.  ModeL 


Make   

Slhcl  Clltr  Navy  D  Pewter  D  Cranberry  D 
M  ONO  EIJUIBMB:  {Add  S6.00  per  cover,  and  allow  5  extra  days  far 
delivery.  We  cannot  accept  returns  on  monogrammed  items. 

PFIINT  INITIALS:       I      11      I  f"! 

UtitUtku  i_i         i_i         t_j 

MiinOr^irti:  B.L.  &W.  -  PO  Box  381 076,  Memphis,  TN  38138- 


CPUS18.00  s_ 

.  Printers  SI  5.00  S_ 

Disk  Drives  SI  4,00  $- 

Monogramming  <_ 

(TN  residanls  add  a 

.SOulestBi)  9- 

TOTAL  $ 

iF^jfeion  -  Pay  m  US  FunOsl 


901-754-4465 


POWER  LINE 
PROBLEMS? 


SPKE-SPIKER®  ...THESOLUTiOH 


Protects,  orgoriies,  controls  computers  & 
sensitive  electronic  «iuipment.  Helps  prevent 
software  "glitches",  unexplained  memory  loss, 
and  equipment  donvige.  Filter  models  attenuate 
conducted  RF  interference.  120V,  15  Amps. 
Other  models  available.  Ask  for  free  literoture. 


DELUXI  POWOt  CONSOLE 

$79.95 

Transient  obsortwr.  dual  5-irog« 
filter.  B  individual^Y  iwitthtd 
socket's,  fused,  rinin  switch,  &  lite. 

QUAD-II  $59.95 

Transient  obsorber.  Dml  3  ito^ 
filter.  4  sockets,  life. 

QUAD-I  $49.95 

TroniMnt  aburber,  4  sockets. 

MINI-II  $44.95 

Transient  absorber,  3  stag*  filter, 
2  sockets. 

MINr-l  $34.95 

Tranutnt  obtofW,  7  lodcets. 


.^ 


4584R«tiRd  ,Dwi.CP 


215-S37-0700 

Out  of  Sloti  On)«-  Toll  Frm 

«00S23-ftl5 

DEALER  INQUIRIES  INVinD  •  COOi  odd  S3 .  00  +  ^ip-     ^ 
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Writing  Effective 
Educational  Programs 


C-  Regeno 


When  using  the  computer  as  a  "teacher,"  you  should 
consider  several  factors  which  are  unique  to  this  rela- 
tively new  situation:  how  people  best  learn  from 
machines.  Computer  tutorial  programming  techniques 
are  illustrated  with  a  geometry-teaching  program  for 
the  TI-99I4A,  the  VIC.  and  the  TRS-80  Color  Computer 
(with  16K  Extended  BASIC). 

One  of  the  most  natural  uses  for  a  microcomputer 
is  in  education.  A  student  may  use  a  tutorial 
(teaching)  program  to  learn  at  his  or  her  own  pace, 
or  use  a  drill  program  to  get  practice  and 
experience. 

Two  capabilities  of  the  computer  are  useful 
in  educational  programs.  First,  a  computer  does 
not  get  tired  of  repetition.  A  teacher  or  parent 
may  get  frustrated  or  not  have  time  for  many  re- 
petitions, but  a  computer  has  as  much  time  to  run 
the  program  as  the  student  wishes.  Second,  the 
randomness  feature  can  be  used  to  change  num- 
bers each  time  a  drill  is  performed  or  to  mix  up 
the  order  of  questioning  or  to  individualize  in- 
struction and  practice. 

Successful  Tutorials 

Either  in  programs  you  purchase  or  in  programs 
you  write  yourself,  several  attributes  should  be 
incorporated. 

Color  graphics.  Just  a  lot  of  words  on  a  screen 
are  hard  to  read  and  tiring.  The  program  should 
not  mimic  a  book.  Graphics  can  be  used  appropri- 
ately to  illustrate  the  concepts  being  taught. 

Music,  sound,  and  speech.  Music  can  add  variety 
and  enhancement  to  a  program  to  retain  interest. 
Speech  can  be  effective  in  reading,  spelling,  lan- 
guage programs,  or  in  any  programs  for  young 
children  who  may  not  yet  be  proficient  in  reading. 
Keep  in  mind  the  educational  concept  that  the 
more  senses  the  student  uses  (sight,  sound, 
touch),  the  more  efficient  the  learning  process. 

Positive  and  negative  reinforcement.  A  short 
musical  interlude,  or  perhaps  a  change  in 
graphics,  may  be  used  for  correct  answers.  A  non- 
intimidating  "uh-oh"  tone  or  noise  may  be  used 
for  incorrect  responses.  Be  careful  that  the  incor- 
rect answer  doesn't  result  in  an  overly  entertaining 
display,  or  the  student  will  want  to  get  the  wrong 
answer.  Avoid  name-calling  and  "smart  remarks" 
that  are  intended  to  be  cute,  but  actually  detract 


from  educational  programs. 

Remediation.  After  correct  answers  the  pro- 
gram should  advance  to  higher  levels  of  difficulty 
or  to  new  concepts.  After  an  incorrect  response  or 
two,  the  correct  answer  should  be  presented. 
Usually  with  a  true-false  or  yes-no  question,  the 
student  wouldn't  need  to  be  told  the  answer,  but 
after  an  input  answer  which  could  be  one  of  many 
answers,  the  answer  is  necessary. 

Flexibility.  The  student  should  be  able  to  ad- 
vance quickly  over  sections  she  or  he  already 
knows  and  to  repeat  sections  as  needed  (use  menu 
screens  or  options).  Also,  any  time  the  student 
needs  to  read  something,  she  or  he  should  be 
able  to  pause  as  long  or  as  short  a  time  as  desired. 
It  is  frustrating  to  be  reading  when  the  program 
changes  screens  before  you're  ready  -  or  to  have 
to  spend  a  certain  length  of  time  with  a  screen 
that  you  are  already  familiar  with. 

Careful  use  of  INPUT.  Keep  in  mind  that  any 
time  a  student  needs  to  respond  to  an  INPUT 
there  is  a  greater  chance  of  the  program  "crashing" 
or  of  graphics  getting  messed  up.  After  an  INPUT, 
be  sure  to  check  allowable  limits.  What  happens 
if  a  string  variable  is  entered  when  a  numeric  var- 
iable is  expected,  or  vice  versa?  If  you  can  arrange 
c^uestions  or  choices  to  require  a  one-key-press 
response,  your  program  will  be  easier  for  the  stu- 
dent to  use  and  have  fewer  chances  for  error. 

If  you  must  use  INPUT,  make  sure  the  student 
knows  what  is  expected,  and  ask  for  only  one 
response  at  a  time.  Usually  in  scientific  or  higher 
mathematics  programs  you  can  assume  the  stu- 
dent will  know  what  type  of  number  is  expected, 
but  in  elementary  or  beginning  programs  the  stu- 
dent must  be  guided. 

Plotting  Points 

"Coordinate  Geometry"  is  a  tutorial  program 
written  for  the  TI-99/4A,  TRS-80  Color  Computer 
(16K  and  Extended  BASIC),  and  VIC-20  that 
teaches  how  to  locate  points  on  a  rectangular  co- 
ordinate grid.  The  program  includes  a  section  for 
positive  and  negative  coordinates. 

First  a  random  example  point  is  given  with 
the  coordinates  labeled.  Next  a  random  point  is 
given,  and  the  student  must  press  the  numbers 
for  the  x-coordinate  and  the  y-coordinate.  The 
third  step  is  to  locate  the  point,  given  the  coordi- 
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nates.  The  TI-99/4A  and  TRS-80  CC  have  standard 
arrow  keys.  As  an  arrow  key  is  pressed,  the  point 
moves  in  that  direction.  For  the  VIC-20  I  chose  to 
use  the  function  keys  since  there  are  no  standard 
arrow  keys.  Fl  is  up,  F3  is  left,  F5  is  right,  and  F7 
is  down. 

To  detect  which  key  is  pressed,  the  TI-99/4A 
uses  CALL  KEY  (0,K,S),  where  K  is  the  ASCII 
code  of  the  key  pressed.  K  is  checked  for  (up), 
(left),  D  (right),  and  X  (down),  and  any  other  key 
pressed  is  ignored.  (Lines  1420-1690) 

On  the  TRS-80  CC,  1NKEY$  is  used  to  detect 
a  key  pressed.  The  character  codes  for  the  arrow 
kevs  are  checked  for  the  point  to  move.  (Lines 
1020-1180) 

The  VIC-20  needs  the  GET  function  to  deter- 
mine the  key  pressed.  (Lines  57-72) 

These  programs  use  the  graphics  capabilities 
of  the  computers  to  illustrate  the  grid.  A  PRINT 
statement  is  used  for  the  graphics  because  it  is 
quicker  than  a  series  of  CALL  HCHAR  or  CALL 
VCHAR  statements  (TI-99/4A),  SET  commands 
(TRS-80  CC)  or  POKE  commands  (VIC-20).  The 
grid  is  drawn  several  times  in  the  program,  so  the 
instructions  to  draw  it  are  in  a  subroutine. 

A  musical  arpeggio  is  played  for  a  correct 
answer,  and  an  "uh-oh"  is  played  for  an  incorrect 
answer.  These  procedures  are  also  in  subroutines 
and  may  be  called  from  several  places  in  the 
program. 

After  an  incorrect  answer,  the  correct  answer 
is  given.  The  student  can  study  the  problem,  then 
press  ENTER  or  RETURN,  and  another  problem 
will  be  given.  Numbers  are  chosen  randomly.  If 
the  answer  is  correct,  the  student  has  the  choice 
of  another  problem  of  the  same  type  or  of  con- 
tinuing the  program. 

Only  key  presses  are  necessary  in  the  TRS-80 
CC  and  VIC-20  versions  and  the  first  section  of 
the  TI-99/4A  version.  Later  sections  of  the  TI-99/4A 
program  require  INPUT  for  positive  and  negative 
coordinates  and  answers  which  may  require  a 
decimal. 

If  you  wish  to  save  typing  time  and  effort 
and  would  like  a  copy  of  any  of  these  programs, 
you  mav  send  S3,  a  blank  cassette,  and  a  self- 
addressed,  stamped  mailer.  Be  sure  to  specify 
which  computer  version. 

C.  Regena 
P.O.  Box  2502 
Cednr  City,  LIT  84720 

Explanation  of  the  Program:  TI-99/4A 

Line  Numbers 

Defines  random  function. 
Print  title  screen  and  define  graphics  cliaracters. 
Sutiroutine  for  incorrect  answer  music. 
Subroutine  for  correct  answer  music. 
Subroutine  to  print  grid. 


100 

110-460 
490-510 
520-560 
570-610 
88    COMPUni    Febma(v.l9a3 


620-660     Subroutine  to  print  "PRESS  ENTER"  and  wait  for 

response. 
670-710     Subroutine  to  draw  graphics. 
720-870     Give  random  example  of  a  point  with  coordinates. 
880-910      [Vint  instructions. 

920-1240    Exercise  for  f;iving  coordinates  for  a  point. 
1250-1280    Print  instructions. 

1290-1840    Exercise  for  locatinga  point  with  given  coordinates. 
1850-1900   Subroutine  to  randomly  choose  point. 
1910-1940    Subroutine  to  draw  vertical  red  line  from  point 

to  X-axis. 
1950-1980   Subroutine  todravv  horizontal  red  line  from  point 
toy-axis. 

Explanation  of  ttie  Program:  TRS-80  CC 

Line  Numbers 

50       Branch  to  title  screen. 
60-180     Subroutine  to  print  grid. 
190-220     Subroutine  to  print  "PRESS  ENTER"  and  wait  for 

response. 
230-270     Subroutine  to  choose  point  and  calculate  graphics 

print  position. 
280-310      Subroutine  to  calculate  coordinates  to  SET  point. 
320  Subroutine  to  play  music  for  incorrect  answer. 

330  Subroutine  to  play  music  for  correct  response. 

340-540     Draw  title  screen. 

550-600     Define  string  variables  forgrid  graphics;  pause. 
610-710      Draw  grid,  show  example  point. 
720-900     Present  problem  to  find  coordinates  for  given 

point. 
910-960     Print  instructions. 

970-1270   Present  problem  to  locate  point  with  given 
coordinates. 
1280-1340   Print  choice  to  have  another  problem,  start  over,  or 

end  program;  branch  appropriately. 
1350  End. 

Explanation  of  the  Program:  VIC-20 

Line  Numbers 

2  Prints  title  screen. 

4  Defines  volume  and  sound. 

6-7  Define  string  variables  forgrid;  delay. 

8-26         Draw  grid;  show  example  point. 
30-51         Present  problem  to  give  coordinates  forgiven 

point. 
52-54         Print  instructions. 
55-74  Present  problem  to  locate  point  with  given 

coordinates. 
75-79         Print  choice  to  have  another  problem,  start  over, 

or  end  program;  branch  appropriately. 
80-83         Subroutine  to  label  point  and  draw  yellow  lines 

from  point  toaxes. 
84  Subroutine  to  calculate  graphics  memory  location. 

86  Subroutine  to  play  music  for  incorrectansvver, 

88  Subroutine  for  correct  answer. 

89  Subroutine  to  delay  for  music. 
90-92         Subroutine  to  print  grid. 

94  Subroutine  toget  rid  of  buffered  keys  in  GET 

function. 
96-99         Subroutine  to  print  "PRESS  RETURN"  and  wait 

for  response. 
100  End. 

Program  1:ti-99/4a  version 

100    DEF    R(N)=INT(N*RND+1) 


NOT  EVERYONE  CAN  TEACH  THEIR  ATARI™  NEWTRICKS. 


WE  MAKE  USING  AND  LEARNING  ABOUT  COMPUTERS  FUN! 


PROGRAMMING  GUIDE  FOR  BEGINNERS  OR  EXPERTS  -  MASTER 

MEMORY  MAP.™A32  page  book  with  hundreds  othints  on  how  to  use 
your  computer.  Over  500  memory  locations!  S6.95. 

LEARN  SOUND  AND  GRAPHICS  with  our  exciting  lessons  cafled 
TRICKY  TUTORIALS.™  Each  comes  with  a  tape  or  disk  full  of  examples, 
and  a  12  to  64  page  manual  written  in  an  easy  to  understand  manner. 
#1  DISPLAY  LISTS  —  Put  several  graphics  modes  on  your  screen  at 
once.  §Z  SCROIUNG  —  IVlove  text  or  graphics  smoothly  up,  down, 
sideways,  or  diagonally.  #3  PAGE  FLIPPING  -  Change  TV  screens  as 
quickly  as  flipping  pages  in  a  book.  #4  BASICS  OF  ANIMATION  -  A 
beginner's  lesson  in  animation  using  PLOT,  PRINT,  and  a  surprise 
game.  #5  PLAYER  MISSILE  GRAPHICS  -  Learn  the  basics  of  writing 
your  own  arcade  games.  #6  SOUND  &  MUSIC  —  Simple  methods  to 
play  complete  songs,  with  graphics.  Includes  PLAYER  PIANO  free!  #7 
DISK  UTILITIES  —  7  pmgrams  to  help  you  use  your  disk  drive.  32K.  #8 
CHARACTER  GRAPHICS  ~  The  best  editor  available  with  examples 
using  special  characters  YOU  CREATE  and  ANII^^ATE.  #9  GTIA. 
GRAPHICS  9  to  1 1  —  N  ew  (ricks  you  can  do  with  these  1 6  color  modes. 
#10  SOUND  EFFECTS  —  Many  examples,  from  rainfall  to  laser  blasts, 

NO  LOCAL  DEALER?  CALL  FOR  A  FREE  CATALOG,  OR  ORDER 
DIRECT  (CHARGE  OR  COD):  800-692-9520  OR  (408)  476-4901 


with  ample  explanation.  #11  MEMORY  MAP  TUTORIAL  -  30  colorful 

examples  of  tricks  your  computer  can  do. 

TUTORIALS  cost  only  $19.95  each,  excepts  and  7  which  EOStS29.95 
each.  16K  Tape/24K  Disk  required. 

SPECIAL:  Tutorials  1  through  6  in  a  binder  lor  $99.95.  SAVE  $30,001 

USER  SUBMIHED  PROGRAMS 

We  sell  many  fine  programs  written  by  dedicated  computer  owners, 
such  as  INSTEDIT,  SPACE  GAMES,  MINI  WORDPROCESSOH,  DATA- 
BASE DIALER,  PROTO'S  ADVENTURES,  and  many  more. 

OUR  GUARANTEE:  Your  money  back  If  unsatlsfledl 


^AVAILABLE 
FROM  DEALERS  ,4 
WORLDWIDE. 


Educational 
Software  inc. 


SOQUEL,  CA 


110  CALL  CLEAR 

120  PRINT"   ***********************";'! 
(25);"*":"   *  COORDINATE  GEOMETRY 


*";TAB 


130 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
260 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
440 
450 
460 
490 
500 
510 
520 
530 
540 
550 
560 
570 
530 

585 
590 

595 
600 
610 
620 
630 
640 
650 
660 
720 
730 

735 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 

895 
900 


PRINT  "   *";TABt25) ;"*". 

*****♦**"::: ; TAB (11} ; "POINTS":  :  : 

AS="1B18181818181813" 

a$="181818FFFFl81818" 

CS="000000FFFF" 

FOR  C=96  TO  112  STEP  8 

CALL  CHAR(C,A$) 

CALL  CHAR(C+1,B$) 

CALL  CHAR(C+2,C$) 

NEXT  C 

CALL  CHAR ( 120, "183C7EFFFF7E3C18") 

CALL  CHAR (12  8, "183C7EFFFF7E3Cia") 

CALL  CHAR (129, "000 0000 0  030C30C") 

CALL  CHAR(130,"030C30C") 

CALL  CHAR(64,"3C4299A1A199423C") 

CALL  CHAR (94, "001028284 44 482FE") 

CALL  COLOR(10,5,1) 

CALL  COLOR(11,10,1) 

CALL  C0L0R(12,11,1) 

CALL  C0L0R(13,7,1) 

CALL  CHAR (140, "101010101010101") 

CALL  CHAR(141,"O00000FF") 

CALL  CHAR(142,"101010F") 

CALL  C0L0R(14,13,1) 

AS="*   h   h   h   h   h   n   h" 

B5="ajjijjijjijjijjijjijji" 

CS="abbabbabbabbabbabbabbabb" 

CALL  CLEAR 

CALL  COLOR(2,2,l) 

GOTO  720 

CALL  SOUND(100,330,2) 

CALL  SOUND(100,262,2) 

RETURN 

CALL  SOUHD(100,262,2) 

CALL  SOUND(100,330,2) 

CALL  SOUND(100,392,2) 

CALL  SOUND(2O0,523,2) 

RETURN 

CALL  CLEAR 

PRINT  " 

$:" 

PRINT 

PRINT 

;AS:" 
PRINT 


*************** 


";A5:" 

";A$:" 

";A9; 

";A$; 
0";C$ 
2   3   4 


";A$:" 
3";B$ 

2";B$ 
1";B$: 


4";5 


y.l  .., 

;AS:" 
";A$; 
" ;  A5 : 

";A$:" 

0   1   2   3   4   5   6   7"::: 
CALL  HCHAR(20,31,88) 
RETURN 

PRINT  TAB(16) ;"PRESS<ENTER>"; 
CALL  KEY (0,K,S) 
IF  K013  THEN  630 
CALL  HCHAR(24,18,32,13) 
RETURN 
GOSUB  570 

PRINT  "THE  LOCATION  OF  A  POINT  IS": "GIVEN 
BY  ITS  X-COORDINATE" 
PRINT  "AND  Y-COORDINATE  (X,Y)" 
RASDOMIZE 
X=R(5) 
GOSUB  1850 
GOSUB  1910 

CALL  HCHAR(Yl,Xl+2,40) 
CALL  HCHAR(Yl,Xl+3,48+X) 
CALL  HCHAR(Yl,Xl+4,44) 
GOSUB  1950 

CALL  HCHAR(Yl,Xl+5,48+Y) 
CALL  HCHAR(Y1,X1+6,41) 

PRINT  :"WANT  ANOTHER  EXAMPLE?  (Y/N)"; 
CALL  KEY(0,K,S) 
IF  K=89  THEN  720 
IF  K078  THEN  850 
CALL  CLEAR 
PRINT  "YOU  WILL  BE 

THE  NUMBER  OF  THE" 
PRINT  : "X-COORDINATE  THEN  THE" 
PRINT  : "NUMBER  OF  THE  Y-COORDINATE. 


SHOWN  A  POINT.' 


'PRESS 


910  GOSUB  620 
920  CALL  CLEAR 
930  GOSUB  570 
940  PRINT  ::: 
950  RANDOMIZE 
960  GOSUB  1850 
970  CALL  HCHAR(21,7,40) 
980  CALL  HCHAR(21,9,44) 
990  CALL  HCHAR(21,11,41) 
1000  CALL  KEY(0,K,S) 
1010  CALL  HCHAR(21,8,63) 
1020  CALL  HCHAR(21,8,32) 
1030  IF  S<1  THEN  1000 
1040  CALL  HCHAR(21,8,K) 
1050  X2=K 

1060  CALL  KEY(0,K,S) 
1070  CALL  HCHAR(21,10,63) 
1080  CALL  HCHAR(21,10,32) 
1090  IF  S<1  THEN  1060 
1100  CALL  HCHAR(21,10,K) 
1110  Y2=K 

1120  IF  X2<>Xf48  THEN  1190 
1130  IF  Y20Y  +  48  THEN  1190 
1140  GOSUB  520 

IISO'  PRINT  "PRESS":"1  FOR  SAME  TYPE  PR0BLEM":"2 
TO  CONTINUE  PROGRAM"; 

1160  CALL  KEY(0,K,S) 

1170  IF  K=49  THEN  920 

1180  IF  K=50  THEN  1250  ELSE  1160 

1190  GOSUB  490 

1200  GOSUB  1910 

1210  GOSUB  1950 

1220  PRINT  "THE  CORRECT  ANSWER  IS  ( " ; STRS ( X ) ; " , 
";STRS (Y) ;") " 

1230  GOSUB  620 

1240  GOTO  920 

1250  CALL  CLEAR 

1260  PRINT  "NOW  YOU  WILL  BE  GIVEN  THE" : : "COORDl 
NATES." 

1265  PRINT  :"USE  THE  ARROW  KEYS  TO  MOVE":: "THE 
POINT  TO  THE  CORRECT" 

1270  PRINT  :"PLACE,  THEN  PRESS  < ENTER> .":::: : 

1280  GOSUB  620 

1290  CALL  CLEAR 

1300  GOSUB  570 

1310  RANDOMIZE 

1320  X=R(7) 

1330  Y=R(4) 

1340  X1=7+3*X 

1350  Y1=17-3*Y 

1360  PRINT  :"PLOT  (" ; STR5 (X) ; " , " ; STR$ ( Y) ; ") "  : : 

1370  Cl=97 

1380  A=17 

1390  Al=A 

1400  8=7 

1410  B1=B 

1420  CALL  HCHAR(A,B,120) 

1430  CALL  KEY (0,K,S) 

1440  IF  S<1  THEN  1430 

1450  IF  K=13  THEN  1700 

1460  IF  K069  THEN  1510 

1470  IF  A=5  THEN  1430 

1480  CALL  GCHAR(A-3,B,C) 

1490  A=A-3 

1500  GOTO  1650 

1510  IF  K088  THEN  1560 

1520  IF  A=17  THEN  1430 

1530  CALL  GCHAR(A+3,B,C) 

1540  A=A+3 

1550  GOTO  1650 

1560  IF  K<>a3  THEN  1610 

1570  IF  B=7  THEN  1430 

1580  CALL  GCHAR(A,B-3,C) 

1590  B=B-3 

1600  GOTO  1650 

1610  IF  K068  THEN  1430 

1620  IF  B=28  THEN  1430 

1630  CALL  GCHAR(A,B+3,C) 

1640  B=B+3 

1650  CALL  HCHAR(A1,B1,C1) 
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10610  BAYVIEW  (Bayview  Plaza) 
RICHMOND  HILL,  ONTARIO,  CANADA  L4C  3N8 
(416)884-4165 


RTC 


C64-LINK 

The  Smart  64 


RTC 


Cartridge 
Expansion  Slot 


Serial 
Audio     I/O 
Switch      RF    Video    Port 


C64-LINK 


Many  more  64s 


rzr 


077x177- 1 1 1 1  ■  1 


I 


I 


\ 

(future) 

Cartridge 

Mother  Board 

C  P  /  M  '*' 

^» 


I 


Spooling 

to 
Printer 


POWER* 

And 

P 

AL^ 

Ot 

her 

Cartridges 

IEEE    Disks 

(2031)  (4040) 

(8050)  (8250) 

(9090) 


IEEE   Printers 
(4022)  (8023) 

(8300) 
etc. 


1541    Drive 

And 

1525   Printer 

or  1515  Printer 

lEEEioParaiiel 
Interface 

Parallel 
Dev  ices 


IEEE  to  Serial 

Interface 

True   Serial 

Devices 


or  VL3  Cable 
to   Parallel 
Printer 


or 

VL4 

Cable  1 

to 

Standard     \. 

Mod 

em 

Give  These   Expanded 
Capabilities   To   Your  64 


■*■  Ttie  ability  to  transfer  data  from  any  type  of  device  to  another  (IEEE    Serial 
Parallel) 

■*•  BASIC  4.0  which  allows  you  to  run  more  PET  BASIC  programs  and  gives  you 
extended  disk  and  I/O  commands. 

■*■  The  ability  to  have  several  64s  on  line  together  -  sharing  common   IEEE 
devices  such  as  disks  or  printers  with   Spooling  Capability. 

*  Built-in  machine  language  monitor 

■*•  A  built-in  terminal  or  modem  program  which  allows  the  system  to  communi- 
cate through  a  modem  to  many  bulletin  board  systems  and  other  computer 
mainframes. 

*  Compatibility  with  CP/M.  Copyrights  and  Trademarlo 

C64  is  a  copyright  of  Commodore  Business  Is^achines, 
Inc.  C64-LINK  Is  a  copyrigtit  of  Flichvale  Tele- 
communications. CP/IVI  is  a  registered  trademark  of 
Digital  Researcti.  POWER  is  a  trademark  of  Pro- 
fessional Software.  PAL  is  a  copyrigtit  of  Brad 
Templelon. 


1660 

A1=A 

1670 

B1  =  B 

1680 

C1=C 

1690 

GOTO  1420 

1700 

CALL  SOUND(150,1397,2) 

1710 

CALL  GCHAR(Y1,X1,C) 

1720 

IF  C=120  THEN  1790 

1730 

GOSUB  490 

1740 

CALL  HCHAR(Y1,X1,128) 

1750 

GOSOB  1910 

1760 

GOSUB  1950 

1770 

GOSUB  620 

1780 

GOTO  1290 

1790 

GOSUB  520 

1800 

PRINT  "PRESS" :"1  FOR  SAME  TYPE 
TO  CONTINUE  PROGRAM"; 

PROBLEM' 

1810 

CALL  KEY{0,K,S) 

1820 

IF  K=49  THEN  1290 

1830 

IF  KO50  THEN  1810 

1840 

END 

1850 

X=R(7) 

1860 

Y=R(4) 

1870 

X1=7+3*X 

1880 

Y1=17-3*Y 

1890 

CALL  HCHAR(Yl,Xl,12a) 

1900 

RETURN 

1910 

FOR  I=Y1+1  TO  17 

1920 

CALL  HCHAR( i ,X1, 112) 

1930 

NEXT  I 

1940 

RETURN 

1950 

FOR  I=X1-1  TO  7  STEP  -1 

1960 

CALL  HCHAR(Y1, 1,114) 

1970 

NEXT  I 

1980 

RETURN 

Program  2:  TRS-80  color  computer  version 


50 

60 

7  0 

BO 

90 

lOO 

110 

120 

130 

140 

150 

160 

170 


180 
190 
200 
210 
220 
230 
240 

25  0 

26  O 

27  O 
280 
290 

30  0 

31  O 
320 
330 
340 
350 
360 
370 

380 


OTO  340 

LS: PRINT31 , "Y" : A* 
RINTS33, "3" ; B* 
RINT366, At 
RINT39B, A« 
PRINT3129, "2" ; B* 
PRINT3162, A* 
PRINT3194, At 
PRINT3225, " 1 " ; Bt 
PRINT3258, At 
PRINT3290,At 
PRINTS32  1 , "O" ;Bt 
PRINT3354, "OC4  SPACES>1 

{4  SPACES>2<4  SPACESJ3{4  SPACES>4 

<4  SPACES;5    X" 

PRINT:RETURN 

PRINT  3496, "PRESS  <ENTER>"; 

Rt=INKEYt:IF  Rt=""THEN  200 

IF  ASC(Rt)<>13  THEN  200 

RETURN 

X  =  RND  <5) 

Y=RND (3) 

A=322-96«Y+X*5 

PRINT  S)A,CHR*  (159)  ;CHR«  (  159)  ; 

RETURN 

B=4+X«10:C=20-6*Y 

FDR  I=C+2  TO  20:SET (B, I , 4) : SET (B+ 

2,1,4): NEXT 

FDR  I=B-2  TO  4  STEP  - 1 : SET < I , C , 4 ) 

:  NEXT 

RETURN 

PLAY  "L16;02;  E;  C-':RETURN 

PLAY  ■■L16;02;CEG;L8;Q3;C":RETURN 

PMODE  4, 1 : PCLS: SCREEN  1,0 

DRAW  "SB; BM20, 65" 

DRAW  "NU6;R4; Ul ; BM+3, +1 " 

DRAW  "BM+l,0;Hi;U4;El;R2;Fl jD4;Gi 

|L2;BM+6,0" 

DRAW  "EM+1,-0;H1;U4;E1;R2;F1" 


390 
4  00 
410 
4  20 

430 

4  40 
450 

460 

470 

4  SO 
490 

500 
510 

520 

530 

540 

550 
560 

57  O 
580 
590 
600 
610 
620 

630 
640 
650 

660 
670 

68  O 

690 
700 
710 

720 
730 
740 

750 
760 
770 
780 

7  90 
BOO 

8  10 
820 
830 


840 
B50 

860 
870 


8BO 
890 
900 
910 

920 


DRAW  "BM  +  0, +4; 6  J  ; L2; BM  +  6, 0" 

DRAW  "U4;E2;F2;D2:NL4;D2;BM+3,0" 

DRAW  "BM+2, +0;U6; NL2: R2; BH+3, +6" 

DRAW  "BM+1 , 0; Rl ;NR1 ; U6;NLi : Ri ; BM+ 

4,  +6" 

DRAW  "U6;F1 ; Dl ;F2; Dl ; Fl :NU6; BM+3, 

O" 

DRAW  "BM+1 , -0;H1 ; U4; El :R2; Fl " 

DRAW  "BM+0,+2;NLl;D2;Gl;L2;BM+6,0 

DRAW  "BM+7,0; U6;R3;F1 ; Dl ; 61 ; L3; BM 

+  7,3" 

DRAW  "BM+1,0;H1;U4;E1;R2;F1;D4;B1 

;L2;BM+6,0" 

DRAW  "BM+l , O; Rl ;NR1 ; U6; NLl : Rl " 

DRAW  "BM-i-4,  +6;  U6;  Fl  ;  Dl  ;  F2:  Dl  ;  Fl  ;  N 

U6; BM+3, O" 

DRAW  "BM+2,+0;U6;NL2;R2sBH+3,6" 

DRAW  "BM+0, -1 ; Fl ; R2; El : Ul :H1 ; L2; H 

1  ;U1  ;E1  : R2; Fl  " 

FOR  1=104  TO  168  STEP  16:LINE(20, 

I  ) -(236,  I )  ,PSET: NEXT 

FOR  1=28  TO  220  STEP  16:LINE(I,10 

0)-(I, 172) ,PSET:NEXT 

CIRCLE(76,  136)  ,4;CIRCLE(156,  152)  , 

4 

Ct=CHRt ( 175) 

Dt=C*+Ct+Ct+Ct+Ct:Et="<3  SPACES: " 

+C4+Ct 

A4=Et : B*=D* 

FORI=lTQ4:At=A*+Et: Bt=Bt+Dt: NEXT 

A*=Ct+C*+At: B«=Ct+Ct+Bt+C«+C* 

FOR  0=1  TO  5000:NEXT 

GOSUB  60 

PRINT"A  POINT  HAS  AN  X-COQRDINATE 

PRINT"AND  ft  Y-COQRDINATE   (X,Y)," 

X=RND (4) : GOSUB  240 

Xt=RIBHTt(STRt(X),l):Yt=RIGHTt(ST 

Rt  (  Y)  ,  1  ) 

PRINT3A+2, " C"+X»+", "+Yt+" ) "; 

BOSUB  280 

PRINT5)480,  "ANOTHER  EXAMPLE?   (Y/N) 


R»=INKEy* 
IF  Rt="Y" 
IF  R*<>"N 
GOSUB  60 
GOSUB  23  0 
PRINT5)416 
ES?" 

PRINT" C5 
X  1 1  =  I  N  K  E  Y 
PRINT  345 
y  1*=INKEY 
PRINT  345 
IF  X<>VAL 
IF  Y=VAL( 
SOSUB  320 
PRINT3460 

STR*  (X )  ,  1 

„  )  ; 

BOSUB  190 
GOSUB  330 
SUB  190 
PRINT3496 
PRINT  341 
PRQBLEMC 
ROBRAM" 
Rt=INKEYt 
IF  R*="l" 
IF  R»<>"2 
CLS 

PRINT366, 
PRINT"    C 


: IF  Rt=" "THEN  690 

THEN  6  10 
"  THEN  690 


,"WHAT  ARE  THE  CODRDINAT 

SPACES>  <?,  ?)  " 
t:  IF  Xl»=" "  THEN  760 
4. XI t; 

t: IF  Ylt=" "  THEN  780 
6, Y It; 

(XI*)   THEN  820 
Yl*)   THEN  850 
: GOSUB  280 

, "LOCATION  IS   (";RIGHT*( 
) ; " , " ; RIGHT* (STRt (Y) , 1 ) ; 

:SDTD  720 

: PRINT34  60, "CORRECT ( " :GD 

,"£13  SPACES]"; 

6, "PRESS  1  FOR  SAME  TYPE 

9  SPACES}2  TO  CONTINUE  P 

: IF  Rt=" "  THEN  880 

THEN  720 
"  THEN  8SO 

"YOU  WILL  BE  GIVEN  THE"; 
OORDINATES. " 
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DYNACOMP 


GIN  RUMMY 


FOURIER  ANALYZER 


FOREST  FIRE 


CHECKERS  3.0 


TEACHER'S  AIDE 


MAIL  MASTER 


THE  LEADING  DISTRIBUTOR  OF 

Microcomputer  Software 
for 


•  APPLE 

•  ATARI 

•  NEC  PC  8000 


•  NORTHSTAR 

•  OSBORNE 

•  PET/CBM 


TRS-80 

SUPERBRAIN 

CP/M  Disks  &  Diskettes 


DYNACOMP  offers  a  comprehensive  coUection  of  software  in 
every  category: 

B  BusinessAJtilities 

0  Personal  Finance 

B  Education 

0  Statistics 

0  Engineering 

g  Adventure 

B  Games 

0  Thought  Provokers 

0  Card  Games 

0  And  Much  Much  More! 


VISA' 

• 

DYNACOMP  provides  friendly,  accessible  customer  service  through  our 
highly  qualified  and  knowledgeable  staff.  We  are  as  near  as  your  telephone! 


DYNACOMP' S  prices  are  highly  competitive  and  we  promise  prompt  pro- 
cessing of  every  order! 


DYNACOMP,  the  leading  distributor  of  microcomputer  software  spans  the 
globe  in  sales.  We  currently  distribute  software  to  over  50  countries.  As  we 
have  grown,  we  have  expanded  our  product  line,  while  still  maintaining  a  high 
level  of  quality  customer  support  This  is  confirmed  by  our  many  repeat 
customers,  the  consistent  top  reviews  in  leading  industry  publications,  and 
program  display  on  network  television.  We  are  proud  of  our  variety  (currently 
in  excess  of  1.50  titles.'),  quality  and  service.  You  can  count  on  DYNACOMP. 


Write  For  A  Free,  Detailed  Catalog: 


DAYTIME  TOLL  FREE 
ORDER  PHONES: 

(800)  828-6772 
(800)  828-6773 


DYNACOMP,  INC. 

1427  Monroe  Avenue 
Rochester,  NY  14618 


24-HOUR  MESSAGE  & 
ORDER  PHONE: 

(716)442-8731 
OFFICE  HOTLINE 

(9-5  EST)  (716)  442-8960 


930 

PRINT3i62, "USE  THE  ARROW  KEYS  TO 
MOVE" 

30 

940 

PRINT"    THE  POINT  TO  THE  CORRECT" 

950 

PRINT"    LOCATION,   THEN  PRESS  <ENT 
ER>.  " 

31 

960 

SOSUB  IVO 

970 

CLSsGOSUB  60 

980 

X=RND (5) : Y=RND (3> 

32 

990 

3RINT3416,  "LOCATE  (  "  ;RIGHT*{STR»  i 

33 

34 

X)  , 1 )  ;  ",  " ;RIGHT* (STR*  (  Y)  .  1  )  ;  "  )  " 

lOOO 

Bl=4: Cl=20 

lOlO 

B=4:C=20 

35 

1020 

SET  <B, C, 2)  : SET (B  +  2,C, 2) 

1030 

SOUND  227,2 

36 

104  0 

R*=INKEY*:IF  R*=""THEN  1040 

37 

38 

i050 

IF  ASCCR*)=13  THEN  1190 

1060 

IF  ASC(R*)<>9  THEN  1090 

1070 

B1=B+10:IF  Bl>54  THEN  El=54 

1080 

GOTO  1170 

39 

1090 

IF  ASCtR*)<>B  THEN  1120 

40 

1  100 

B1  =  B-10:IF  BK4  THEN  Bl=4 

42 

1  1  10 

GOTO  1170 

1  120 

IF  ASC<ft«)<>94  THEN  1150 

1  130 

C1=C-6:IF  CK2  THEN  Cl=2 

1140 

GOTO  1170 

1  150 

IF  ASC(R*><>10  THEN  1040 

48 

1  160 

C1=C+A;IF  Cl>20  THEN  Cl=20 

1170 

SET  (B,C,  3)  -.SET  (B  +  2,C,  3) 

1  ISO 

B=B1 :C=C1 :GDTO  1 020 

50 
51 

11  90 

BB=4+X*10:CC  =  20-6«Y:  IF  BOEE  THE 

N  1210 

1200 

IF  C=CC  THEN  1260 

52 

1210 

GOSUB  320 

1220 

SET (BB, CC, 4) 

1230 

SET (Be+2,CC, 4) 

1240 

GOSUB  280 

53 

1250 

GOSUB  190:GOTO  970 

1260 

GOSUB  330:PRINT  3448 ," CORRECT !" : 
GOSUB  190 

1270 

PRINT3496,  "  <:i3  SPACES}"; 

1280 

PRINT  3416, "PRESS  1  FOR  SAME  TYP 

54 

E  PROBLEM" 

1290 

PRINT" {6  SPACES>2  TO  START  PROGR 
AM  OVER" 

1300 

PRINT3486,"3  TO  END  PROGRAM"; 

1310 

R*=INKEYt;IF  R*=""THEN  1310 

55 

1320 

IF  R*="l"  THEN  970 

1330 

IF  R4="2"  THEN  610 

56 

1340 

IF  R*<>"3"  THEN  131 O 

1350 

CLS: END 

Program  3:  vic-20  version 

2  PRINT" {CLEAR} {05  DOWN}    {BLK}L 

OCATING  POINTS" 
4  POKE36878,15:S=36876 

6    A$  =  "{GRN}       -----      -":B$=nGRN) 


,**_l_*  *a.**4_**_L**J.***  1 


7  FORI=lTO3000:NEXT 

8  GOSUB90 

10  PRINT"A  POINT  IS  LOCATED  BY  AN 

X-COORDINATE  AND  A  Y-COORD 

INATE  (X,Y) ." 
12  X=INT(4*RND (0) ) +1:Y=INT (3*RND(0 

))+l 
14  GOSUBB4:POKEC,81:POKECl,2 
18  GOSUB80 
22  PRINT:PRINT"{GRN}ANOTHER  EXAMPL 

E?  (Y/N) {BLU}"; :GOSUB94 
24  GETR$:IPR$="Y"THEN8 
26  IFR$<>"N"THEN24 
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57 

58 
59 

61 
62 
63 
64 
65 
66 
67 
6  8 
69 
70 
71 
72 
73 
74 

75 


GOSUB90:PRINT"WHERE  IS  THE  POIN 
T?" : PRINT: PRINT" {BLK} ( { 
RED}?{BLK} ,{RED}?{BLK}) "; 

X=INT{6*RND  (0)  )  : Y  =  INT ( 5*RND (0 ) ) 
:GOSUB84:POKEC,81:POKECl,2 

GOSUB94 

GETR$: IFR$=""THEN33 

IFASC{R$) <480RASC (R?) >57THEN33 

POKE8099,ASC(R$) : POKE38819 , 2 :X5 

=  R$ 
GETR$: IFR$=""THEN36 
IFASC (R$) <480RASC {R$) >57THEN36 
POKE8101,ASC(R$) : POKE38821 , 2 : Y$ 

=  R$ 
IFVAL{X$)  OXTHEN42 
IFVAL(Y$) =YTHEN48 
GOSUB86:PRINT"   {BLK} ( " ; RIGHT$ { 

STR$(X) ,1) ;",";RIGHT${STR$ 

(Y) ,1) ;") ":GOSUB80:GOSUB9  6 

■GOTO30 
GOSUB88: PRINT" {GRN} PRESS": PRINT 

"1  SAME  TYPE  PROBLEM    2  C 

ONTINUE  PROGRAM" ; :G0SUB9 4 
GETR$: IFR$="1"THEN30 
IFR$<>"2"THEN50 
PRINT"{CLEAR} {BLU}YOU  WILL  BE  G 

IVEN  THE  COORDINATES  (X,Y) 
":PRINT:PRINT"PRESS  Fl  TO 
MOVE  UP" 
PRINT:PRINTTAB(6) ;"F3  TO  MOVE  L 

EFT" :PRINT:PRINTTAB(6) ;"F5 
TO  MOVE  RIGHT" :PRINTTAB(6 

)  ;"F7  TO  MOVE  DOWN" 
PRINT: PRINT"MOVE  THE  POINT  TO  T 

HE  CORRECT  LOCATION,      T 

HEN  PRESS  <RETURN>.{03  DOW 

DOWN}" :GOSUB96 
GOSUB90:X=INT(6*RND (0) ) :Y=INT(5 

*RNDCO) ) :A=0:B=0 
PRINT"LOCATE  ( " ; RIGHT$ (STR$ (X) , 
1) ;" ,";RIGHT${STR$ (Y) ,1) ;" 

) "; :GOSUB94 
POKES, 231 :GOSUB89:P=79  90-B* 66+3 

*-A:POKEP,81:POKEP  +  307  20,3 
GETR$: IFR$=""THEN58 
IFASC (R$) =13THEN73 
IFASC{R$)  0133THEN64 
B=B+1:IFB>4THENB=4 
GOT072 

IFASC(R$)  0134THEN67 
A=A-1:IFA<0THENA=0 
GOT072 

IFASC(R$)  O135THEN70 
A=A+1: IFA>5THENA=5 
GOT072 

IFASC(R$)  0136THEN58 
B=B-1: IFB<OTHENB=0 
POKEP,91:POKEP+30720,5:GOTO57 
GOSUB84 : IFP=CTHEN75 
GOSUB86 : POKEC , 81 : POKECl , 2 : GOSUB 

96:GOT052 
G0SUB8 8: PRINT" {GRN} PRESS": PRINT 


THINK  YOU'RE  READY  TO  TAKE  ON  THE  TOP  BANANA? 

GO  FOR  m 


.Xv^ 


'/. 


GAMES  WITH  APPEAL. 


^^^^Em: 


FIREBIRD  AND  EMBARGO  ARE  NOW  AVAILABLE  ON  CARTRIDGE 
WRITE  TO  GEBELLI  SOFTWARE  INC.,   1787  TRIBUTE  ROAD.  SUITE  G,  SACRAMENTO  CA  95815 

FOR  MORE  INFORMATION  [9163  925-1432. 


PERIPHERALS  UNLIMITED 

WiiitasBc  Prices! 

Our  fast  service,  product  selection  and  our  customers'  satisfaction  make  us  #1. 


NEC  Printers 

7710  SpinwriterR/0  $2295 

7720  Spinwrtter  KSR  $2649 

7730  Spinwriter  R/0  $2295 

7700  Bi-directional  Tractor  $250 

7700  Ribbons  $5 

3510  Spinwriter  $1689 

3515  Spinwriter  $1699 

3530  Spinwriter  $1689 

3550  Spinwriter  $2149 

3500  Bi-directional  Tractor  $225 

3500  Ribbons  $14 

$18 


NECTtiimbles  — All  Styles 

NEC  Dot  Matrix 


PC-8023 
PC-8023 


A-C 
Ribbons 


$474 
$14 


Oiddcitci  Printers 

Okidata  Microline  82A  $439 

Okidata  Microline  83A  $679 

Okidata  Microline  84P  $1069 

Okidata  Microline  84S  $1099 

Tractor  (Oki  80  &  82  Only)  $60 

Okidata  Okigraph  $85 
Gall  for  prices  on  ribbons 

Diablo  Printers 

Diablo  620  $1349 

Diablo  620  Bi-Directional  Tractor  $175 

Diablo  630  RO  $1999 

Diablo  630  KSR  $2700 

Diablo  630  Bi-Directional  Tractor  $275 

RS232  Cable  $35 
Call  for  prices  on  ribbons 


Epson  Printers 

MX-80w/GraphtraxPlus            —  $469 

MX-80FTw/GraphtraxPlus  $529 

MX-100  (15"  Carriage)  $684 

Grappler  Plus  Interface  $129 

MX-80  Ribbons                  -  $12 

MX-100  Ribbons  $18 

Call  for  prices  on  interfaces  &  cables 

IDS  Printers 

IDS  Microprism  $539 

IDS  Prism  132  $1449 

IDS  Prism  132  w/color  $1659 

IDS  Grappler  $129 

Amdeic 

Amdek  12"  300  CRN  Ptiosptior  $149 

Amdek13"Colorl  $319 

Amdek  13"  Color  II  $739 

Amdek  13"  Color  III  $429 

Amdisk3  $749 
{3"  Dual  Microfloppy  Storage  for 
APPLE  II  &  IBM  PC) 


For  service,  quality  and  delivery 
Call  toll  free 

1-800-343-4114 

Ordering  Information:  Our  order  lines  are  open  9 
A.M.  to  5:30  P.M.  EST  Monday  througfi  Friday.  Phone 
orders  are  welconne;  free  use  of  Mastercard  and  VISA. 
Personal  cfiecks  require  2  weeks  clearance. 
Manufacturer's  warranty  included  on  all  equipment. 
Prices  subject  to  revision.  C.O.D.'s  accepted.  Al!  U.P.S. 
shipments  are  subject  to  a  shipping  chiarge  of  1%  of  the 
total  purchase,  with  a  minimum  charge  of  $5.00. 


NEC  Aionitors 


NEC  JB1201 
NEC  JC1201 


CRN  Phosptior  $149 

Color  $339 


PERIPHERALS  UNLIMITED 

(617)  655-7400 

62  North  Main  Street,  Natick,  MA  01760 


"  1  SAME  TYPE  PROBLEM  2  ~ 
START  PROGRAM  OVER  3  END  ~ 
PROGRAM"; :GOSUB9  4 

76  GETR$; IFR$="1"THEN52 

77  IFR$="2"THEN8 

78  IFR$="3"THEN100 

79  GOT076 

80  F0RI=C1+1T0C1+5:P0KEI,2:NEXT 

81  POKEC+l,40:POKEC+2,X+48:POKEC+3 

,44 :POKEC+4,Y+48:P0KEC+5,4 

1 
8  2  FORI=Cl+22TO38710+X*3STEP22:POK 

EI,7:NEXT 
8  3  F0RI=C1-1T0C1-X*3STEP-1:P0KEI,7 

: NEXT: RETURN 
8  4  C=7990-Y*66+3*X:C1=C+30720:RETU 

RN 
8  6  POKES, 159 :GOSUB89 : POKES, 135 :GOS 

UB89: RETURN 
88  PRINT" {RED}  CORRECT  J ": POKES , 195 

:GOSUB8  9:POKES,20  7:GOSUB89 

: POKES, 215 :GOSUB89: POKES, 2 

25:GOSUB89 
8  9  FOR I =1T0 150: NEXT: POKES, 0: RETURN 

90  PRINT" {CLEAR} {ELK}  Y":PRINTA$: 
PRINT"  {BLK}4";B$:PRINTA$: 
PRINTA$:PRINT"  {BLK}3";B$: 
PRINTA9:PRINTA$: PRINT"  { 
BLK} 2" ; B$ : PRINTA$ : PRINTA$ : 
PRINT"  {BLK}1";B$:PRINTA$: 
PRINTA$ 

92  PRINT"  {BLK}0";B$;"{BLK}X   0   1 
2   3   4   5{BLU}":PRINT:R 
ETURN 

94  FORI=lTO10:GETR$:NEXT:RETURN 

96  PRINT:PRINT:PRINT"{GRN}PRESS  RE 

TURN"; :GOSUB94 

97  GETR$: IFR$=""THEN97 

98  IFASC(R$)<>13THEN97 

99  RETURN 

100  PRINT"{CLEAR} {BLU}":END 


Beginners:  See 
special  program 
typing  instructions 

on  page  249. 


An  Intriguing 

New  Release  from 
COMPUTE!  Books: 

Every  Kid's 

First  Book 

Of  Robots 

And  Computers 

By  David  Thornburg 

From  the  author's  preface: 
"This  book  allows  children  to  develop 
skills  in  computer  programming  and 
geometry  through  the  use  of  a  com- 
monly available  toy  -  the  Big  Trak'" 
robot  vehicle.  Programming  is  intro- 
duced as  the  commur^ication  tool 
through  which  the  child  conveys 
instructions  to  the  machine.  Once 
the  machine's  language  limita- 
tions are  understood,  it  can  be 
made  to  follow  any  procedure 
which  has  been  entered  by 
the  user. 

"Our  use  of  turtle  commands 
as  the  programming  language 
mirrors  the  process-based 
descriptions  commonly  used  by 
children.  For  example,  a  child  is  likely  to 
describe  a  nearby  location,  such  as  a  friend's  house,  by  a 
procedure  |Go  two  blocks,  turn  right,  go  another  block,  turn 
left,...).  Because  turtle  geometry  has  been  incorporated  as 
the  graphics  environment  in  several  computer  languages 
available  for  the  popular  desk-top  computers,  these  pro- 
gramming Ideas  can  continue  to  be  used  as  the  child  learns 
to  operate  other  computers." 

In  Every  Kid's  First  Book  Of  Robots  And  Computers,  author 
David  Thornburg  conveys  a  uniquely  exciting  learning 
experience  for  children,  parents,  and  teachers.  The  book 
uses  Big  Trak.  PILOT/LOGO  type  languages,  and  Turtle 
Tiles '"  to  explore  the  concepts  and  techniques  of  robot/ 
computer  programming.  Turtle  Tiles,  included  with  every 
book,  are  designed  to  provide  hands-on  programming 
experience  to  children  without  access  to  a  Big  Trak  or  a 
personal  computer.  Additionally,  the  Tiles  can  be  used  in 
conjunction  with  either  of  these  items  to  share  and  reinforce 
the  exercises  in  the  book. 

Ask  for 

Every  Kid 's  First  Book  Of  Robots  And  Computers 

at  your  computer  retailer,  local  bookstore, 

or  order  directly  from: 

COMPUTE  I  Books       For  Fastest  Service, 


P.O.  Box  5406 
Greensboro,  NC 
27403 


Call  Toll  Free 

800-334-0868 

rnNC  919-275-9809 


S4.9S  plus  S  i  .00  shipping  and  handling. 

ISBN  0-942386-05- 1 .  Perfect  bound,  96  pages  plus  Turtle 

Tiles'".  Fully  illustrated. 

Dealer  and  educator  quantity  discounts  are  available. 

Big  Tral<  is  a  iradema*  of  ihe  Miiron  Bradley  Company. 

Turtle  Tiles  area  irademark  of  Davjd  D.  Thornburg  and  Innovislon,  Inc. 


MASTERMAZE 

Mazing  In  Three  Dimensions 

Kenneth  S  Szajdo 


MASTERMAZE,  possibly  the  most  challenging  game 
ever  printed  in  COMPUTE!,  uses  a  special  Atari  tech- 
nique, page-flipping,  to  create  a  maze  with  up  to  32 
levels.  Fo)-  ViC,  64,  PETICBM,  and  other  Microsoft 
BASIC  computers,  ive  include  the  maze-generating 
subroutine  which  is  at  the  heart  of  this  spectacular  game 
for  the  Atari.  If  you  are  of  very  sound  mind,  you  can 
even  struggle  down  through  an  invisible,  multi-level 
maze,  hut  the  author  cautions  that  you  get  the  consent 
of  a  psychologist  before  attempting  it. 

Requires  an  Atari  with  16K  RAM  memory. 

Almost  everyone  finds  mazes  an  enjoyable  chal- 
lenge. If  you  are  like  me,  however,  you  feel  that 
mazes  take  only  minutes  to 
solve  and  can  soon  become 
monotonous.  After  I  saw 
Charles  Bond's  maze  gen- 
erator routine  (COMPUTE!, 
December  1981,  #19),  my 
first  thoughts  were  to  make 
a  simple  maze  game.  The 
problem,  though,  was  that 
all  I  had  done  was  replace 
the  paper  with  my  televi- 
sion screen  and  the  pencil 
with  my  joystick;  the  bore- 
dom remained.  That  is  why 
I  chose  to  use  my  personal 
computer  to  its  fullest, 

having  it  perform  functions  impractical  with  paper 
and  pencil.  This  three-dimensional  maze  game  is 
the  result. 


One  Level  At  A  Time 

First,  let  me  explain  how  to  use  the  program.  Since 
it  is  impractical  and  nearly  impossible  to  display 
an  entire  three-dimensional  maze  at  one  time,  the 
program  displays  only  the  level  that  the  player  is 
on,  which  is  really  of  no  consequence  to  the  user, 
but  makes  life  a  lot  easier  for  the  programmer. 
What  we  are  doing  is  analogous  to  a  book:  instead 
of  showing  the  entire  book  in  one  screen,  we  are 
displaying  only  one  page  at  a  time  --  the  page  that 
is  being  read. 

After  you  have  typed  in  the  entire  program, 
the  first  thing  you  must  do  is  SAVE  a  copy  to  tape 
or  disk.  This  program  plays  around  with  the  dis- 
play list,  so  typos  could  cause  problems  and  pos- 
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sibly  crash  your  computer. 

Once  a  copy  has  been  SAVEd,  type  RUN  and 
you  will  be  prompted  with  the  question  "#  OF 
LEVELS?".  What  the  computer  really  wants  to 
know  is  how  deep  you  would  like  your  maze  to 
be.  In  other  words,  the  computer  wants  you  to 
tell  it  one  more  than  the  minimum  number  of 
down  "tunnels"  the  user  must  pass  through 
before  he  reaches  the  end.  In  terms  of  our  book 
analogy,  the  computer  is  asking  for  the  number 
of  pages  in  the  book. 

For  a  first-time  user,  I  suggest  three  or  four 
levels  at  most.  The  minimum  number  of  levels  is 
one  {which  is  just  a  standard  maze),  and  the 

maximum  number  is  32. 
The  maximum  number  of 
levels  on  any  machine  with 
less  than  48K  is  approxi- 
mately eight  less  than  the 
total  number  of  kilobytes 
of  memory  you  have.  For  a 
48K  machine,  the  BASIC 
cartridge  disables  the  top 
8K,  and  the  program  uses 
the  bottom  8K,  making  the 
maximum  number  of  levels 
equal  to  32. 

Once  you  have  entered 
your  desired  number  of 
Preparing  to  start  a  one-level  maze  m  "Mastermaze.      ^^^^j^^  ^^^  program  will  ask 

"INVISIBLE  (1)  OR  VISIBLE  (2)?".  All  you  are 
doing  here  is  entering  the  number  to  be  POKEd 
into  CHACT  (location  755,  hex  2F3),  which  tells 
the  OS  what  to  do  with  bit  seven  of  screen  output 
characters.  POKEing  a  one  into  CHACT  causes 
bit  seven  to  be  ignored  on  all  screen  output,  and 
all  inverse  video  characters  appear  only  as  blank 
spaces.  CHACT  usually  contains  a  two,  so  enter- 
ing two  will  not  change  screen  output. 

If  you  try  invisibility,  beware.  Although  the 
screen  appears  to  be  blank,  the  walls  to  the  maze 
are  still  there.  The  one  in  CHACT  does  not  change 
bit  seven  of  screen  characters  -  it  just  changes  bit 
seven's  function  in  the  display  handler. 

Now  that  the  program  has  the  necessary  data, 
the  computer  begins  to  build  the  maze  to  your 
specifications.  Before  work  actually  begins,  the 
screen  informs  you  of  the  work  to  be  done.  After 
this  short  delay,  the  screen  is  turned  off  and  the 


New  for  the  New  Year 


#6279  Introduction  to  Computer 
Animation 

(VVadsu'orlhl  Now  you  can  produce 
amazing  compuier  grapliicii  —  e\(;ii 
if  you  can't  draw  a  slrai^hl  linr!  Lt!arii 
to  draw  linos  and  siiapes,  maks!  nr,i|)liK. 
draw  pitluros.  aiui  do  nniniations  wllli 
po])ular  niii:roi;(uii [Hitlers  sniJi  as  tlm 
Apple  11.  tliK  TKS-HO.  ami  tlie  Pfc:'!'. 
Takes  a  step-by-stfii)  approatli  to  using 
low-resolution  graphics.  Many  prograni 
listings  ilkistralf!  graphic  techniques 
using  a  inininiuin  of  iTialhunialics.  $9.95 

#fizsf)  Soflware  Toalkil  for 
Microconiputers:  Improving 
Productivity  with  High-Level 
Languages  and  Operating  Systems 

led.  Schindhirl  An  udiled  compilation 
from  t'J(;c(roiHC  Design  inagazint-  nv 
flectiiig  th(!  iniportant:e  of  soflwari;  in 
imprc)\'ing  productivity.  Siresses  the 
importatiLe  of  choosing  (he  right  lan- 
guage and  discusses  the  advantages  and 
disadvantages  of  high-level  languages, 
with  special  attention  to  FORTRAN. 
COBOL,  I'ortli.  PL/M.  Pascal.  McPascal. 
and  Ai3A  —  the  operating  language 
recently  atlopled  hy  the  Defense 
Department.  $14,95 


#,^.i:(M  CP/M  Revealed 

(Ueniion)  Intiindiut  for  C;P/M  users 
interested  in  imjiroving  their  skills, 
this  is  a  guide  to  (he  CP'M  operating 
system:  the  console  rnonitor  |CCP).  the 
system  manager  (BDOS|.  and  the  input 
output  driver  package  ICBIOSl.  Pro- 
vides a  i:lear  understanding  of  the  data 
structure  of  the  OP.M  disk  and  other 
essentials  for  using  CP'M  effectively. 
Covers  buying  CP/M.  hooting  up.  log- 
ging in.  changing  memory  size,  map- 
ping disk  space,  calling  ail  programs, 
and  mere.  $13.S5 


Apple  is  d  reRislereri  Iradiimurk  ot  Ap[)Je  C^iiniputcr 
Company.  Inc.:  CP'M  Is  a  reKJslered  Iriidimiiirk  ul 
Digital  Research  Corp.;  none  is  affiliated  ^viih 
Hayden  Boott  (tomjwtiv.  Itu . 


A»r  ^V/ierrierif  iqnjfcn 

^^^kt,^M,MfM>k-M>iM 

#6251  Create  Word  Puzzles  with 
Your  Microcomputer 

(Maul  Create  your  own  letter  inserts, 
acrostics,  cryptograms,  word-finds, 
quote-falls,  fill-ins.  and  other  word 
puzzles.  Contains  BASIC  programs  for 
producing  both  blank  puz/les  or  print- 
outs, following  magazini:  formal.  Pro- 
vides complete  information  for  estab- 
lishing and  inainlaining  word  and 
quotation  files,  techniques  for  produc- 
ing complex  puzzles,  and  serves  as  a 
tutorial  on  managing  large  text  data 
bases.  $14.95 

#5203  The  Investor's  Computer 
Handbook 

(Packerl  Manage  your  investments 
better  using  vour  micro!  NO  PREVIOUS 
MICROCOMPUTIiR  EXPERIENCE  IS 
NEEDED.  Offers  advice  on  choosing  the 
system  best  suited  for  your  particular 
investment  applications,  including  in- 
formation on  hardware,  software,  peri- 
pherals, and  a  list  of  required  and 
recommended  components.  $11.95 

#5b2G  Basic  Apple'"  BASIC 

(Coan|  A  complete  guide  to  Applesoft 
BASIC.  Takes  you  from  beginning 
concepts,  such  as  entering  data  and 
obtaining  output,  and  planning  pro- 
grams, to  more  advanced  topics,  such 
as  numeric  and  string  arrays,  and 
sequential  and  random  access  files. 
Alternate  techniques  for  programming 
in  Apple  Integer  BASIC  are  also  covered, 
as  well  as  low-resolution  and  high- 
resolution  graphics,  $12,95 

#6278  Graphics  Cookbook  for  the 
Apple 

IVVadsworth)  Use  your  Apple  II  to 
"paint"  shapes,  objects,  and  letters  in 
low-resolution  graphics.  Contains  com- 
plete annotated  Applesoft  BASIC  pro- 
grams to  draw  all  pictures  described 
in  the  book  as  well  as  suggestions  for 
improving  programming  techniques. 
S3.95 


Order  Today 


^^Hayden 


Available 

at  your  local 

computer  store 

or  order  by  phone 

1-800-631-0856 

operator  CO  Z3 

In  New  Jersey 
(201]  843-0550  ext.  382 
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Mail  to: 

Depl.  *CO  23 

Hayden  Book  Company,  Inc. 

50  Essex  Street 

Rochelle  Park,  N|  07B62 

Method  of  payment: 

C'  My  check  or  money  order  is 
enclosed. 

Please  charge  to  my: 

n  Visa  n  MasterCard 
We  pay  po-stage  and  handling. 

Residents  o(  NJ  and  CA  add  safes  lax. 


PJease  lend  me  ttio  itemfs}  indicated  below  by  code  number. 


If  1  om  nol  complelely  satisfied.  [  may  return  the  boDlt(s| 
undamaged  within  tO  days  Tot  a  cemplele  refund. 
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City 
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Zip 

VIsa'MasterCard* 
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64K  Ram 

780  KB  Disk  Storage 

Word  Processing.  Ultracalc  CP/M 

C-Basic  Software 

Smith  Corona  TP  1 

Letler  Quality  Printer 


Retail  Value 


S4895  00 


EAGLE  1600.  ..CALL 


SEC 


COMPUTEBS 

8001 A  $729  00 

8031     .    .S729.00 

8012 ..-- $549.00 

PRINTERS 

8023  Si»9900 

7710/7730  S2399.00 

3510/3530  SI  599.00 

MONITORB 

JB-1260  SI  29.00 

JB-1201  -  S159.00 

JC-1201  S3 19  00 

JC-1203  S729  00 


TELE  VIDEO  TERMINALS 

910       S579-00 

912C $699.00 

920C   $749,00 

925C    $749.00 

950      $950.00 

TELEVIDEO  COMPUTERS 

600A  .       SI  319.00 

802  S2649.00 

802H  S4B9500 

606  S549500 

816  ,    $9495,00 

603 CALL 

1603        CALL 


TIMEX     SINCLAIR 
It 

SB9.99 


16K  Memory  Module.  S44  95 

Vu-Calc .., $17.95 

Super  Math.,    '. $12-95 

Check  Book  Manager  $13-95 

Trie  Organ iier         $14.95 

The  Budgeler     $13-96 

Slock  Opiion  $14  95 

Loan  &  Mortgage  Amorlizer        $1295 


MONITORS 

AMOEK 

100  B*W    $74.95 

300G $169-00 

300A $179.00 

Color  I $339.00 

Color  II $699.00 

Color  II  A $799.00 

Color  IH $399.00 

Color  IV CALL 

BMC 

12"  Green  $79.99 

13"  Color  1401  |Mid  Res.)    ...  $369,00 
9191LJ  13'      $329.00 

ZEMtTH 

ZVM  121  $99.00 

SHARP 
ShafB  i3"ColDrTV  $27500 

PANASONIC 

TR-120MIP|HighRes.Greenl-     $159.00 
CT-I  60  Dual  Mode  Color    .       $299.00 


POCKET 
COMPUTER 

$S09 


PRINTERS 

SMITH  CORONA 


TP  1 


.$599.00 


NEC 

3SEO  PR  INTER. 


Beoss 


PERCOM   DRIVES 

5Vj"  1 60K  Disk  Drive  $249  00 

5''<"320K  Disk  Drive  $299  00 

AMDEK 

310A  Amber  Monitor  $17900 

310G  $17900 

Amdisk  I3'."  Drivel  $729  00 

DXY  Plotler  $759  00 

Color  II  $699,00 

SOFTWARE 

I  U.S.  Easywnter  II  J  549,00 

lUS  Easyspeller $129,00 

PeachPackageiGL/AP/AH)  $41900 

PROFESaiONAI. 
SOFTWARE 

IBMyPC  Word  Processing,      ,  $31900 


C.  ITOH  (TEC) 

StarwrilBrlF10-40CPSl  $1399,00 

PrinlmaslerlF10-55CPSl  $1749,00 

Prownler  80  CollParallel) $499.00 

Prownler  80  Col,|Serial)  $629,00 

Pro»«riler  2  (1  32  Col  1 S799.00 

OKI  DATA 

aSA  ,..,$429.00 

83A  $659,00 

84  IParallell      $  1 079  00 

84  ISenall    .  $1199-00 

IDS 

MicroPrism        $649.00 

132  (Fully  Conligurgd) $1699.00 

80  (Fully  Conhguiedl   SI  399,00 

Call  lor  other  conligurations. 

STAR 

Gemini  10    $379.00 

aAlav^A/RiTER 

Lelter  Quality     1049,00 

QIABLO 

620 $1X79.00 

630  S1849  00 


CE  150  Printer.  Plotter  and 
Cass.  Interface  Unit. . .  $l  72.00 
CE  1 5  2  Cass.  Recorder. .,  $69,00 
CE  155  8K  Ram 
Expansion  Module S94.00 


MOOEIVI8 

HAVES 

Smart $239.00 

Smart  120011200  BaudI    ,-- $549.00 

Chronograph  ,  $199.00 

Micromodem  II  (wilh  TermI     -  $309.00 
Micromodecn  100 $309.00 

NOVATION 

Cat $144.00 

DCat $1 59-00 

21  2  Aula  Cal $589,00 

Apple  Cat  II     -  ,    $279.00 

212  Apple  Cal  II  ,  ,    $609.00 

CALL  for  Price  and  Availability  on 
New  rsiOVATiaiM  Cat  103. 103/212 
and  J-Cat. 

ANCHOR 

Mark  l(RS-232(    , $79.00 

Mark  II  (Atari) 79.00 

Marts  lllfTI-991 109  00 

Mark  IV  (CBM/PETl $  1  25.00 

Mark  V  (OSBOBNEI $9500 

Mark  VI  (IBM-PCI $179.00 

Mark  VII  (Auto  Answer  Call).. .  $1 19,00 

TRS  -60  Color  Computer $99,00 

9  Voll  Power  Supply $9,00 


HEWLETT 
PACKARD 


<»icv 


HP41C $149.00 

HP  100 $69-00 

HP  11C $79.00 

HP  120 $1  14.00 

HP  150 $109.00 

NEW  16C $114.00 

PERIPHERALS 

HP41  Card  Reader SI  4400 

HPIL  Module $99.00 

HPIL  Cassetle  - $449,00 

HPIL  Pnnlor $41 9.00 

Quad  Memory  Module $64.00 

Time  Module $6400 

Extended  Function  Module  -   -   S64-(X1 


HP^SS   $1969 

HP  125 $1999.00 

HP85  IBKMemoryModule  ,     $169.00 
S'.."  Dual  Floppy  Disk  -  $1  799,00 

Hard  Disk  w/Floppy $4349,00 

Hard  Disk $3549,00 

"Sweet  Lips"  Printer $121900 

80  Column  Primer  $649  00 


S  commodore 


8032 $1039.00 

CBM  64  CALL 

4032  $749-00 

8096  Upgrade  Kit $369.00 

Super  Pel $  1 499.00 

2031   $469.00 

6250  Dbl.Sided  Disk  Drive  , . ,  SI  699.00 
D9060  5  Meg.  Hard  Disk,-  $2399.00 
D9060  7SMeg.HardDisk        $2699.00 

8050 ,.$1299.00 

4040  $969  00 

8300  ILslter  Ouality) $  1 549.00 

8023  -  - $599.00 

4022  $399.00 

New  Z-Ram,  AddsCP/M  $  64K . .    $549,00 

The  Manager 1209.00 

Magis-     ^ CALL 

Word  Pro  5  Plus S3 1 9.00 

Wora  Pro  4  Plus $299.00 

Word  Pro  3  Plus $199.00 

The  Aaministralor $379.00 

Into  Pro  Plus $219.00 

Power $79,00 

CBM  8032  DusI  Cover. $14.99 

Ca  M  8050/4040  Dust  Cover. ..  $  1 0.99 


computer  mail  order  east 


IN  PA.  CALL  (717]3E7-aS75,  477  E.THIRO  ST.,  WflLLIAMBPORT,  PA.  17701 

In  Slock  items  snipped  same  day  you  call  No  risk,  no  deposit  on  COD.  orders-  Pre-paid  orders  receive  (ree  shipping  within  Ihe  continental  United  States  wilh  no  waiting  period  (Of 
cemfied  checks  o-  money  orders-  Add  3%  Imimmum  S300I  shipping  and  handling  on  all  COD  ana  Credit  Card  orders.  NV  and  PA  residents  add  sales  tai.  All  items  Subject  to 
availability  and  price  change  notec  We  stock  manulacturer's  and  third  party  software  (or  most  ad  computers  on  the  markeli  CALL  TODAY  FOR  OUR  NEW  CATALOGUE, 


F 


FRAMKUH 


ACE  1000 

ACE  1 0  with  Controller  Card 
ACE  Writer  Word  Processor 

CALL... 
FOR  SYSTEM  PRICE! 

ACE  1200 CALL 


□  ISK  ORIVEB 
FOP  ATARI 


AT8e-Sl..,  $399,00 

AT88-A1-  S2aa,00 

RFD40-S)  J539O0 

RFD40-A1  S329  0O 

RFD40-S2,  $869-00 

RFD44-S1  S659-00 

RFD  44-32  $99900 


m 


VI8ICORP 

for  Apple,  IBM  &  Franklin 

VisidCK $  1 89.00 

Visifiie $  1 89.00 

VisipJot SI  59.00 

Visilerm $89.00 

Visilrond/Plot $229.00 

VisiSchedule $229.00 

Desktop  Plan S 1 69.00 

VisicaJc (Apple  II,  Ata/i.  CBM,  IBM)  $179.00 
VJSicorp  prices  tor  IBM  may  vary  slighll/. 

CONTINENTAL 

HomeAccnt.jApple/Franklin). .    $59.00 

Home  Accountanl  (IBMl $T  19.00 

1  St  Class  Mail  (Apple/FranUin) ...  $59.00 

8IRIUS 

Free  Fall S24.00 

Beer  Run $24.00 

Snake  Byte  , $24. oo 

Space  Eggs $24  00 

Sneakers $24.00 

Bandrts $28.00 

BRODERBUNO 

Apple  Panic $23  00 

Davids  Magic $27  00 

Slaf  Blazer $25  00 

Atcade  Machine $34.00 

Chopliftet $27.00 

Se  ^entire $27.00 

INFOCOM 

Deadline $3500 

Star  Cross $29  00 

Zork  I $2900 

Zork  II  or  III $29  00 

MRC 

Bubdisk(T28K  Ram) $719.00 

AXUON 

Ram  Disk  lApple/Franklin).    .       .CALL 


Call  for  Price  on 
VIC  BA 

Peripherals  and  Soflware. 
PROPESaiQNAI.  BQFTWARE 

Word  Proeessiogfof  VIC  64 ... .  $79.95 


RANA  OIBK  ORIVEB 

Call  far  price  and  availab<lity  on  the 
new  Rana  Disk  Drives  for  The  Apple 
antJ  Franklin  Computer  Systems. 


u-sa 


MICRa-SCI 

OIBK  ORIViiS  FOR 
APPLE  &  FRANKLIN 

A2  , $299.00 

A40.,.,. $349.00 

A70 $459.00 

C2  Conlroller $79,00 

047  Controller $89,00 


FLOPPY  DISKS 

MAXELL 

MD  I  (Box  of  10) $32.00 

MD  II  IBox  of  1 0) $44.00 

FO  l|8"> $40.00 

FD  II  (e"  DD| $50.00 

VERBATUM 

5'/."SSDD $26-00 

5V.  ■  DS  DD $36-00 

ELEPHANT 

5V."SSDD .-,$19.99 


VIC  so 


VIC  20  Dust  Cover $9.99 

VIC  1 S30  Datassatte $69,00 

VIC  1 S40  Disk  Drive $339.00 

VIC  1 54 1  (64K  Disk  Drivel CALL 

VIC  1525  Grapllic  Printer  $339  00 

VIC  1210  3K  Mem.  Eip $32.00 

VIC  1110  eK  Mem.  Exp $53.00 

VIC  1111  16K  Mem   E«p.  .  $94  00 

VIC  101 1  RS232CTemi.lnl»rfaoe-  tiiOO 
VIC  1 1 12  IEEE'4BS  Interlace  . . .  SB6.00 
VIC  121 1  Super  Expander ....  $53.00 
VIC  Molher  Board $99,00 


Jl       HOMECOMPUTERS 

ATARI" 


4oa 

16K S19S 

asK.. sa74=^ 

48K S359=^ 

*Non-AtarJ  Ram 

410Recorder $74,00 

810  Disk  Dnve $429.00 

822  Printer $269.00 

825  Printer $589.00 

830  Modem $159.00 

820  Pfinter  .    $259.00 

850  Interface $1  69.00 

CX40  Joy  Slicks  (pair) $18.00 

CX853  Alan  16K  Ham .  $77.95 


5499 


Nflw  low  pnceeHective  January  1. 1983 

Call  for  Price  and 
Availability  of  the  NEW 

64K  ATARI  1  SOO 

Anion  RamiJisk|128K|  $429,95 

Intec  48K  Board  $159  00 

Inlec  32K  Board  17400 

OneYearExlendedWarranly  $7000 

0(481  Eniertainei  Package  $6900 

0X462  Educator  Package  SI  30.00 

CX483  Programmer  Package  $54  00 

CX484  Communicator  Paci^age  $344  00 


BOFT\NARE 
ATARI 

Pac-Man $33,00 

Centipede - $3300 

Caverns  of  Mars  ,...., $32,00 

Asteroids $29.00 

Missile  Command. $29.00 

Star  Raiders. $35.00 

Galaiian $33  00 

Defender $3300 

ON-LINE 

Jawbreaker $27  00 

Softporn $27.00 

Wizard  and  trie  Princess $29.00 

The  Next  Step. $34.00 

Mission  Asteroid $22.00 

Mouskattack $3100 

Frogger $3100 

Cross  Fire  (ROM) $36  00 

SVNAPBE 

File  Manager  80fi  1 $69  00 

Ctiicken . , $26,00 

Dodge  Racer $26  00 

Synassemfaler $30.00 

Pagse $19.00 

Sriamus $28.00 

Protector $26.00 

Nautilus $26.00 

Slime $26.00 

Disk  Manager $24.00 

OATABOFT 

Pacific  Coast  Highway $25  00 

Canyon  Climber $25.00 

Tumble  Bugs $25.00 

Shooting  Arcade $25.00 

Clowns  and  Balloons $25.00 

Graphic  Master $30.00 

Graphic  Generator $i  3.00 

Micro  Painter ...,-$2500 

Text  Wizard   -  - $79.00 

Spell  Wizard $64-00 

Bistiop's  Square $25.00 

Sands  of  Egypt $25.1X3 


FOR  ATARI 

APX 

Text  Formatter  $18  50 

Family  Budgeler , $18  50 

Eastern  Front $24  00 

Family  Cash  $18.50 

JukeOox $13-00 

Down  hill $  1 8.50 

Outlaw $  1 8.50 

Hoty  Grail $24.00 

Player  Piano     $  1 8  50 

Keyboard  Piano $18.50 

Number  Blast     $13.00 

Frogmasler  $18.50 

747  Land  Simulator $v  8.50 

Word  Processor. .  - $40.00 

EPYX 

Crush.  Crumble  i  Chomp  $24  00 

Crypt  of  the  UndeaO  ,      $24  00 

Curse  of  Rfl     $  1 6.00 

Dal  eslones  S  Ryn $1600 

Invasion  Orion  $19  00 

King  Arthur's  Heir $24.00 

Morloc's  Tower  $18.00 

Resc  ueatRigel $2400 

Ricochet $  1 6  00 

Star  Warrior ^ $2900 

Temple  of  Asphai $29  00 

U  pper  Reaches  ol  Apshai  ..-,,$]  6.00 

CBS 

K-raiy  Shoot  Oul $32  00 

K-razy  Kritlers  .$32  00 

K-razy  Antics ..-..,-  $3200 

K-star  Patrol - $3200 


m 


STICK 
STAND 


Arcade  Action  from  your 
ATARI  or  VIC  Joystick 


connput:er  mail  order  ives^ 

800-648-331  1 

IN  NV.  CALL  (70e]S8a-BBS4,  P.O.  BOX  SSSS,  8TATELINE,  NV.  BBHtia 

INTERNATIONAL  onoKRBi  All  Shipments  oulside  continental  United  States  must  be  pre-paid  by  certified  check  only'  Include  3<!(>(minimum  $3  00)  shipping  and  handling 
■OUCATIOMAI.  DiacauiUTBi  Additional  discounts  are  available  from  both  Computer  Mail  Order  locations  to  qualified  Educational  inshiutions- 


maze  is  constructed.  The  actual  time  needed  to 
construct  the  mazes  varies  greatly;  a  one-level 
maze  takes  approximately  30  seconds,  while  a  32- 
level  maze  will  take  approximately  16  minutes  to 
build.  For  a  rough  estimate  of  the  time  you  have 
for  a  coffee  break,  divide  the  number  of  levels 
entered  by  two.  The  result  is  the  approximate 
time  needed  by  the  computer,  in  minutes. 

Once  the  computer  has  completed  construc- 
tion of  the  maze,  the  screen  is  turned  back  on, 
and  you  are  asked  to  PRESS  START  TO  BEGIN. 
Watch  the  word  START  closely.  See  how  it  is  flash- 
ing on  and  off?  This  effect  is  produced  by  toggling 
CHACT  in  rapid  succession  (alternately  POKEing 
in  one  and  two).  You  are  asked  to  press  START 
when  you  are  ready  because  the  program  times 
you,  and  it  would  not  be  fair  to  start  timing  from 
the  moment  the  maze  was  completed. 

Therefore,  when  you  are  ready  to  begin,  you 
press  START,  which  tells  the  program  that  you 
are  poised  with  joystick  in  hand;  the  top  level  is 
displayed  and  timing  begins.  You  will  see  an  "S" 
in  the  upper  left  corner  of  the  screen,  with  the 
ball  character  (control-T)  underneath.  You  are  the 
ball  character. 

Threading  The  Tunnels 

Just  move  the  joystick  in  the  direction  you  want 
to  go.  "Sure,"  you  say,  "but  where  tio  I  want  to 
go?"  Simple  enough.  If  you  chose  a  one-level 
maze  (chicken!),  you  will  see  an  "F"  at  the  lower 
right  corner  of  the  maze.  That's  where  you  want 
to  go.  If  you  were  gutsy,  however,  and  chose  any 
number  of  levels  greater  than  one,  you  will  see 
five  graphics  "  -I- "  characters  at  random  points 
throughout  the  top  level.  These  symbols  represent 
tunnels,  through  which  you  must  pass  to  reach 
the  finish  (which  is  always  in  the  lower  right  of 
the  bottom  level  of  the  maze).  As  you  might  have 
guessed,  you  always  start  at  the  upper  left  of  the 
top  level. 

To  pass  through  a  tunnel,  simply  move  onto 
the  "  +  "  symbol  and  press  the  "fire"  button.  Viola! 
The  new  level  is  displayed  instantly.  Have  you 
gone  up  or  down?  Well,  if  you  were  on  the  top 
level,  the  only  place  you  could  go  is  down.  If  you 
are  in  the  middle  of  a  maze  of  four  or  more  levels, 
then  1  have  absolutely  no  idea  which  direction 
you'll  go;  you  may  pass  through  the  same  level 
three  or  four  times  before  you  realize  that  you've 
gone  nowhere. 

In  mazes  of  ten  or  more  levels,  be  prepared 
to  see  the  same  level  a  few  times  before  you  make 
any  progress.  No  matter  how  many  levels  you 
chose,  however,  the  goal  is  still  the  same.  You 
must  try  to  go  down  to  unexplored  levels;  if  you 
end  up  on  a  level  you  have  been  on  already,  you 
have  looped,  and  you  must  figure  out  whether 
you've  gone  up  or  down. 
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In  any  case,  find  the  "F"  on  the  lowest  level, 
go  to  the  space  directly  above  it,  and  move  down. 
If  you  do  not  push  the  joystick  down,  the  timer 
will  continue,  and  your  record  time  will  be  lost. 
When  the  timer  has  stopped,  you  will  hear  five 
beeps. 

If  you  do  not  hear  the  five  beeps,  you  have 
not  stopped  the  timer  or  the  sound  is  gone  on 
your  machine.  Either  way,  just  remember  to  go 
down  when  you  reach  the  finish  -  as  you  get  better 
and  better,  times  will  get  tougher  and  tougher  to 
beat,  and  each  second  will  become  important. 

That's  all  there  is  to  it.  After  the  five  beeps 
have  informed  you  that  the  timer  has  stopped, 
the  screen  will  become  visible  (no  change  for  visi- 
ble mazers),  and  the  time  used  to  complete  the 
maze  will  be  displayed  in  hours:minutes:seconds 
format.  The  program  will  loop  until  you  press  the 
START  button  again,  which  will  cause  the  pro- 
gram to  re-RUN. 

Possible  Dead  Ends 

There  are  a  few  caveats,  however.  First,  if  you  are 
attempting  an  invisible  maze,  some  joystick  direc- 
tions may  not  work.  There  is  nothing  wrong  with 
the  program;  if  vou  cannot  move  in  a  certain  di- 
rection, vou  have  hit  a  wall  (I  told  you  they  were 
still  there!).  Second,  don't  even  try  to  do  deep 
invisible  mazes  without  the  consent  of  your  psy- 
chologist. Third,  each  tunnel  can  be  used  only 
once,  so  make  your  moves  wisely. 

Last,  and  most  important,  don't  ever  remove 
lines  14  and  15.  This  program,  as  mentioned  ear- 
lier, will  cause  the  computer  to  do  some  strange 
things  if  vou  hit  the  BREAK  key.  Lines  14  and  15 
turn  off  the  BREAK  key;  the  only  way  to  get  out 
of  the  program  is  to  hit  the  SYSTEM  RESET 
button. 

The  Program 

Now  let's  look  at  how  the  program  accomplishes 
what  it  does.  Line  8  is  self-explanatory.  Line  10 
resets  the  screen  and  sets  the  variable  TOP  to  the 
address  of  the  LSB  of  the  screen  memory  address. 
By  POKEing  different  numbers  into  TOP  and 
TOP -I- 1,  we  can  display  any  area  of  memory. 
Line  12  stores  the  value  of  SAVMSC  (locations  88 
and  89,  58  and  59  hex)  into  RL  and  RH,  respec- 
tively. This  step  is  necessary  to  reset  the  destina- 
tion of  PRINT  statements  after  these  locations 
have  been  modified  by  the  maze  generator 
routine. 

Lines  20  and  23  obtain  the  required  data  from 
the  user  and  determine  the  value  of  BOT,  the 
page  number  of  the  lowest  memory  address  to  be 
used.  Line  25  makes  sure  that  we  haven't  used  up 
all  available  memory,  and  informs  the  user  of  any 
memory  conflict.  Line  27  lets  the  user  know  that 
the  delay  which  will  follow  is  intentional,  not 


FMy  the  space:  SHUTTLE 
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FUN 
^^^^^       GAMEST^ 

^^1A9^  Leapfrog,  Possible, 
^^  "  '  and  Wordgames  giving 
you  hours  of  fun  and 
entertainment.  Leapfrog 
is  a  Cfiinese-Checlter 
type  jumping  game  in 
whicfi  you  try  io  position 
'two  sets  of  animated  jumping 
frogs  in  a  minimum  of  moves. 
'Use  Possible  to  help  descramble 
word  jumble  puzzles  or  to 
create  your  own.  Wordgames, 
two  games  in  one.  contains  Guessil  -  a  deductive  alphabetic  reasoning 
game  for  one  or  two  players  and  Wordjumble  -  a  multiple  word 
descrambling  puzzle  with  play-on-word  hints  and  mystery  answers. 
Disk  version  of  Guessil  works  with  a  Voirax  Type'NTalk.  A  real  crowd 
pleaser  Joystick  and  printer  optional.  By  Jerry  White 

Price:  $17.95  16K  Cassette/ $19.95  24K  Diskette 
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By  Jerry  While 


Play  it  for  fun.  test  your  knowledge  or 
entertain  friends.  Fun  for  the  whole 
family  and  great  at  parties.  A  multiple     ^ 
choice  trivia  game  for  one  or  two  players 
complete  with  500  trivia  questions 
in  fifiy  categories  and  two 
thousand  multiple  choice  answers.  Included 
is  a  program  for  creating  your  own  trivia 
questions  and  answers.  Joystick  optional 
Price:  $29.95  32K  Diskette^^^ 
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SPACE  SHUTTLE  ByPaulKlndl 

Join  the  crew  of  the  Space  Shuttle  as  they  prepare  So  take  the  next  step 
into  the  world  of  space  travel.  Take  control  of  the  world's  first 
reuseable  spaceship  the  Space  Sfiuttle,  and  in  an  accurale  full 
graphic  simulation,  place  yourself  in  the  cockpit.  Pilot  the  Space  Shut- 
tle through  take-off  with  booster  stage  separations,  orbil,  descent 
down  the  glide  path  and  landing  to  touchdown  -  complete  with  a  chase 
plane  and  scrolling  runway  visible  through  the  cockpit  windscreen.  You 
assume  command  throughout  all  phases  of  the  mission  aided  by 
complete  instrumentation. 
Price:  $29.95  32K  Diskette 
ATARI'    IS  a  registered  trademark  of  Atari  Inc..  a  Warner  Communicalions,  Co. 


HAUNTED  HILL 

Fight  bats  and  ghosts  in  the 
dark  of  the  cemetary. 
This  exciting,  all 
machine  language  game 
has  arcade  quality 
graphics  and  speed. 
Requires  Joystick. 
By  George  Richardson 


TM> 


Price:  $24.95  16K  Cassette/  $29.95  16K  Diskette  i ^ 


Pius  many  more 

AVAILABLE  AT  SELECT  COMPUTER  STORES 
.MAIL  ORDERS:  Send  check  or  inoney  order  plus 
$2.50  shipping  and  handling.  N.Y.  Residents  add 
7V4%  sales  tax. 

TELEPHONE  ORDERS:  (516)549-9141 

Dealer  Inquires  Invited  Send  for  FREE  catalog 
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something  gone  wrong  with  the  program. 

Line  28  turns  off  the  screen  and  sets  up  the 
display  for  the  start  of  the  game.  Line  29  employs 
a  trick  described  by  Bill  Wilkinson  in  "Insight: 
Atari"  (COMPUTE!,  May  1982,  #24),  for  clearing 
memory  using  the  CLEAR  key.  Line  31  establishes 
the  top  of  maze  memory  and  sets  up  a  loop  to 
construct  each  of  the  MAXLEV  levels  of  the  maze. 
Lines  40-111  constitute  the  maze  generator  routine 
by  Charles  Bond. 

Establishing  Start  And  Finish 

Line  120  restores  the  PRINT  statement  destination 
to  its  original  value  by  POKEing  RL  and  RH  back 
into  SAVMSC.  Line  130  establishes  the  "S"  in  the 
upper  left  and  the  "F"  in  the  lower  right  of  the 
maze.  Line  135  checks  to  see  if  any  tunnels  have 
to  be  built;  in  other  words,  if  the  maze  is  only  one 
level,  jump  over  the  tunnel  building  routine  (lines 
140-170). 

The  tail  end  of  line  170  restores  the  screen 
and  sets  up  the  console  switches  for  reading.  Line 
172  executes  a  GOSUB  to  the  routine  that  ran- 
domly sets  the  color  of  the  background  at  the  be- 
ginning and  also  each  time  the  user  passes  through 
a  tunnel.  Line  173  loops  indefinitely  until  the  user 
presses  the  START  button.  This  line  is  the  one 
that  toggles  CHACT,  as  described  earlier. 

Line  174  makes  the  maze  visible  or  invisible, 
based  on  your  response  to  the  second  prompt  at 
the  beginning  of  the  program.  Line  175  resets  the 
three-byte  timer  RTCLOK  to  zero.  Line  180  deter- 
mines the  start  position  for  the  player  and  tells 
the  display  list  where  the  first  level  of  the  maze 
is.  Lines  185-321  are  the  main  loop  and  should  be 
self-explanatory. 

A  few  notes,  though:  line  190  reads  the  joy- 
stick and  the  trigger,  lines  200-230  perform  routine 
motion,  line  235  checks  for  a  win,  line  240  checks 
for  walls,  and  lines  300-321  change  levels.  Lines 
400-415  stop  the  timer,  sound  the  bell,  and  display 
the  time  used.  Line  420  sets  up  the  console 
switches  for  reading  and  POKEs  a  124  into  the 
attract  mode  flag  ATRACT  (location  77,  hex  4D). 
The  124  in  ATRACT  gives  the  user  approximately 
16  seconds  before  the  screen  goes  into  attract 
mode. 

Line  430  loops  until  the  START  button  is 
pressed.  Line  450  is  the  string  AS  (we  can't  PRINT 
it  because  we've  changed  the  screen  memory 
locations).  Don't  forget  to  put  the  exclamation 
point  towards  the  end  of  the  line;  doing  that  fools 
BASIC  into  reading  trailing  blanks  to  fill  up  AS. 
Finally,  line  500  reads  a  random  number  from  the 
random  number  generator  RANDOM  (location 
53770,  D20A  hex),  masks  out  the  four  low-order 
bits,  and  uses  it  to  set  the  background  color.  If 
you're  interested  in  the  technical  aspects  of  the 
game,  read  on.  If  not,  RUN  the  program  and  have 


some  fun. 

Inner  Secrets  Of  Page  Flipping 

The  programming  tool  behind  the  entire  program 
is  called  page  flipping.  What  this  technique  in- 
volves is  changing  the  address  that  the  ANTIC 
chip  reads  to  determine  the  start  of  screen  mem- 
ory. This  address  is  always  in  the  display  list, 
which  is  pointed  to  by  SDLSTL  and  SDLSTH  (lo- 
cations 560  and  561,  hex  230  and  231)  in  standard 
LSB,  MSB  order. 

In  the  display  list  you  will  find  all  sorts  of 
numbers;  all  have  a  meaning  and  should  not  be 
tampered  with  by  the  inexperienced  programmer. 
In  different  graphics  modes,  the  display  list 
changes  both  in  length  and  location. 

In  general,  the  display  list  follows  two  rules. 
First,  all  graphics  modes  accessible  through  BASIC 
have  display  lists  that  start  with  112,  112,  112  in 
three  successive  bytes.  These  three  bytes  tell  the 
ANTIC  that  there  are  to  be  24  blank  lines  on  the 
television  screen. 

Second,  the  fourth  location  of  the  display  list 
contains  a  byte  which  has  its  sixth  bit  set.  The  rest 
of  the  byte  varies  depending  on  the  graphics 
mode,  but  bit  six  is  always  set.  Bit  six,  when  set, 
tells  the  ANTIC  chip  that  it  is  to  begin  direct  mem- 
ory access  (DMA)  at  the  location  pointed  to  by  the 
next  two  bytes.  Therefore,  any  area  in  memory 
can  be  displayed  by  POKEing  the  address  (LSB, 
MSB)  into  the  location  pointed  to  by  SDLSTL  and 
SDLSTH  plus  four. 

This  is  the  basis  of  this  program.  All  screens 
are  constructed  before  play  begins,  and,  instead 
of  drawing  an  entire  new  screen,  all  the  program 
does  is  change  these  addresses  to  point  to  the 
first  byte  of  the  new  screen. 

During  the  blank-out  period  at  the  start  of 
the  program,  the  entire  maze  is  constructed,  layer 
by  layer,  and  the  resulting  mazes  are  stored  in  IK 
decrements,  starting  with  the  last  free  kilobyte 
memory  block  before  the  display  list.  The  maze 
generator  routine  does  not  even  need  to  be  mod- 
ified for  this  purpose;  all  that  was  done  was  to 
change  the  PRINT  destination  pointer  SAVMSC 
(location  88,  hex  58,  mentioned  earlier).  In  other 
words,  all  1  did  was  fool  the  maze  generator 
routine  into  thinking  that  screen  memory  was 
located  in  middle  area  RAM  (instead  of  the  top), 
and  since  960  bytes  are  needed  for  the  standard 
GRAPHICS  0  screen,  IK  blocks  were  very 
convenient. 

The  tunnels  used  this  information  both  at 
construction  time  and  at  level-changing  time. 
Random  numbers  were  all  that  was  necessary  to 
build  the  tunnels;  checks  were  required  only  to 
make  sure  that  the  tunnels  would  be  within  the 
maze  and  that  they  did  not  cut  through  maze 
walls.  Since  no  other  checks  are  made,  it  is  possible 
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Q:  What  is  the  hardest  thing  in  the  world? 
A:  Tearing  yourself  away  from  an  EPYX  game. 


Nobody  but  nobody  builds  more  lasting 
playing  value  into  their  computer  games 
than  EPYX. 

EPYX — computer  games  thinkers  play. 
EPYX — producers  of  award-winning  games 
(including  "Crush,  Crumble  and  Chomp"; 
"Dragon's  Eye";  "Temple  of  Ap5hai"...and 
dozens  of  other  thinking  games.)  For  Atari,* 
Apple,*  Commodore,*  Radio  Shack,*  and 
IBM*  personal  computers.  EPYX — the 
leader  in  computer  game  quality, 
creativity,  innovation. 

You  will  love  them  all. 
Write  or  phone  for  our  latest  catalog;  it's 
absolutely  free. .  .we  even  pay  the  post- 
age. Or  stop  in  at  your  favorite  computer 
dealer.  He  should  have  a  supply  of  catalogs 
and  he  can  also  show  you  some  of  those 
marvelous  EPYX  games  in  action. 

*The  trademarks,  respectively,  oi  Alari.  Inc.;  Apple  Compulcr  Inc.; 
Commodore  International:  Tandy  Corp.;  International  Business 
Machines.  And  EPVX  is  ttie  tradennark  of  Automated  Simulations,  Inc.. 
just  so  you  don't  forget. 


AGTOMATED  SI  MO  L  AXIOMS 

1043  Kiel  Court 
Sunnyvale,  California 
(408)  745-0700 


ATR8000: 


THE  VERSATILE  4MHz  Z80  DOUBLE  DENSITY 
DISK  INTERFACE  FOR  THE  ATARI®  800/400 


Connect  the  ATR8000  to  convert  your  ATARI  800/400  into  a  viable  business  machine. 
Open  the  doors  to  a  further  dimension  by  adding  the  64K  CP/M  upgrade— then  you 
can  enter  the  vast  CP/M  marl<etplace  to  select  programs  tailored  to  your  specific  needs. 

The  ATR8000  is  versatile,  so  it  can  grow  as  you  need  it  to.  Its  handling  of  disk  drives 
is  revolutionary  ...  it  runs  four  5Va"  or  8"  drives,  single  or  double  or  quad  density,  single 
or  double-sided  AND  allows  you  to  mix  them! 

SPECS:  4MHz  Z80  processor  •  16k  RAM  standard  •  Connects 
to  expansion  port  of  the  ATARI  800/400  •  IZVi"  x  ll'^"  x  2'/?" 
gray  and  beige  enclosure  •  Runs  four  drives  of  mixed  definition 

•  Centronics  parallel  and  RS-232  serial  port  (and  printerdrivers) 

•  Runs  single  density  ATARI  DOS  and  existing  ATARI  software 

•  With  OSA+,  Ver.  4,  is  double  density  •  64K  upgrade  includes 
CP/M. 


PRICING: 


ATR8000 

5%"  Drive 
64K  Upgrade 
(with  CP/M) 


S499.95 
S399.95 

$250.00 


OSA+,  Ver.  4 
Printer  Cable 
5W"  Drive  Cable 
8"  Drive  Adapter 


$49.95 

S29.00 

$35.00 

-CALL- 


CONTACT:  SOFTWARE  PUBLISHERS,  INC. 

2500  E.  Randol  Mill  Rd.,  Suite  125 
Arlington,  TX  76011 
(817)  469-1181 

ATARI  is  a  registered  irademark  ol  ATARI,  Inc.  CP/M  is  a  registered  trademark  o1  Digital  Research.  Inc. 
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to  have  many  tunnels  packed  closely  together. 

The  simple  method  of  checking  upward  and 
downward  movement  causes  tunnels  to  be  dis- 
abled as  they  are  used.  When  the  player  changes 
levels,  a  control-T  character  is  left  where  the 
graphics  plus  symbol  was  previously.  As  a  result, 
the  checks  for  the  graphics  plus  symbols  will  al- 
ways fail  on  an  already-used  tunnel.  This  feature, 
added  only  to  make  the  mazes  more  challenging, 
can  easily  be  altered  bv  changing  the  GOTO  185 
in  line  250  to  GOTO  190. 

This  simple  change  makes  the  program  think 
that  you  have  just  moved  across  or  down  (i.e., 
you  have  not  changed  levels).  Therefore,  the  pro- 
gram replaces  the  previous  space  with  the  variable 
T,  which  contains  the  screen  memory  value  of  the 
space  you  were  on  before.  When  you  move,  the 
control-T  is  moved  in  the  proper  direction,  and  T 
is  POKEd  into  the  space  you  just  moved  from.  It 
is  confusing,  but  it  works,  and  it  works  fast. 


Tunnel  Checking 

The  tunnels,  when  used,  merely  change  the  value 
of  the  sixth  byte  of  the  display  hst.  Since  IK  mem- 
ory blocks  are  used,  it  is  not  necessary  to  change 
the  fifth,  LSB  of  the  display  list  DMA  address;  it 
will  always  be  zero.  Either  the  sixth  byte  is  added 
to  four,  or  four  is  subtracted  from  it.  The  reason 
for  this  change  should  be  evident  -  four  pages 
constitute  one  kilobyte  of  memory. 

Locating  the  mazes  in  this  fashion  greatly 
simplifies  all  checks.  Instead  of  going  through  a 
series  of  different  LSB,  MSB  checks  to  determine 
the  location  (two-dimensionally)  of  a  space  on 
two  different  levels,  all  that  is  required  is  a  PEEK 
to  the  address  plus  1024  (IK)  and  the  address 
minus  1024.  Again,  this  is  how  tunnel  checking  is 
done  in  lines  305  and  310. 

Last,  let's  look  at  the  timer.  From  the  time 
the  computer  is  powered  up  until  the  time  it  is 
powered  down,  the  OS,  as  part  of  its  stage  one 


Mazemaking  For  VIC,  64,  PET/CBM,  And  Other 
Microsoft  BASIC  Computers 


In  the  December  1981  COMPUTE!,  we  pub- 
lished one  of  the  most  useful  (and  deceptively 
short)  subroutines  for  game-lovers  of  all  ages. 
"Mastermaze"  for  the  Atari  is  based  upon 
Charles  Bond's  original  idea  that  a  random 
maze  of  any  size  could  be  created  quickly  right 
on  the  screen. 

For  those  who  might  have  missed  this 
excellent  subroutine,  the  basis  for  all  kinds  of 
games,  the  version  in  Program  1  below  can  be 
used  by  any  computer  with  Microsoft  BASIC 
where  you  can  POKE  to  the  screen  memory. 
As  listed,  it  will  work  on  Commodore  VIC, 
64,  and  PET/CBM' s.  You  need  to  know  the 
number  of  columns  on  your  screen  and  the 
memory  address  of  the  start  of  the  screen  RAM 
memory  (the  listing  contains  this  information 
for  Commodore  computers). 

This  maze  generator  can  get  you  started 
toward  programming  a  variety  of  entertaining 
and  challenging  games.  It  always  results  in  a 
maze  with  only  one  significant  pathway  to  the 
solution  and  it  will  always  fill  the  screen  with 
pathways. 

The  short  additional  routine  (Program  2) 
creates  a  .semi-intelligent  "mouse"  that  runs 
through  the  maze,  attempting  to  solve  it  as 
best  it  can.  Add  it  to  the  maze  generator  and, 
when  the  maze  is  drawn,  hit  any  key.  See  if 
vou  can  tell  what  rules  the  mouse  uses  to  find 
the  solution  to  the  maze. 

If  you  come  up  with  an  interesting  game 


based  on  this  generator,  send  it  in  to 
COMPUTE!  and  if  we  think  others  will  enjoy  it, 
we'll  print  it. 

Program  1. 

100  DIHA(3):  rem  set  UP  DIRECTION  TABLE 

110  A(0)=2:A(1)=-80:A(2)=-2:A{3)=80:E^M  VALUES 

FOR  40  COLUMN  SCREEN 

111  REM  FOR  80-COLUMN  SCREEN  CHANGE:  A(l)=— 160 
:  A(3)=160 

112  REM  FOR  THE  VIC  22  COLUMN  SCREEN  CHANGE:  A 
(l)=-44:  A{3)=44 

120  WL-160:HL=32:SC=32768sA=SC+81j  REM  CHARACT 
ER,  SCREEN,  h.    START 

121  REM  FOE  UNEXPANDED  VIC  USE  50=7680 :A=SC+45 

130  PRINT" (clear) ":  REM  CLEAR  SCREEN  AND  GEREB 

ATE  HAZE  BACKGROUND  FIELD 
140  FORI=lT023 

150  PRINT" {rev) 

":REM  22,40,  OR  80  SPACES 

151  REM  PRINT  THE  CORRECT  AMOUNT  OF  RVS  SPACES 

TO  MAKE  A  SCREEN  LINE  WHITE. 
160  NEXT  I 

200  REM  GENERATE  HAZE 
210  P0KEA,4 

220  J=INT(RND(1)*4):X=J 
230  B=A+A(J):  IF  PEEK(B)=WL  THEN  POKE  B,J:POKE 

A+ACJ)/2,HLjA=B:GOTO220 
240  J=(J+1)*-(J<3):IFJ<>XTHEN230 
2  50  J=PEEK (A) : POKEA, HL s IFJ<4THENA=A-A( J ) : G0T02 

20 
300  REM  MAZE  IS  DONE.   WAIT  FOR  A  KEY  TO  BE  PR 

ESSED. 
310  GETCSsIFCS=""THE«310 


Program  2. 


1000  REM  MAZE  MOUSE 

X0I0  POKEA,  31  :J=2 

1020  B=A+A(J)/2:IFPEEK(B)=HLT!:ENP0KEB,81:P0KEA, 

HL:A=B;J=(J+2)+4*(J>1) 
1030  J=(J-1)-4*(J=0)!GOTO1020 
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VBLANK  (vertical  blank)  routine,  increments  the 
three-byte  jiffy  counter  RTCLOK.  RTCLOK  is 


llO  J  =  PtEK <fl) I  POKE  A,0:IF  J<5  THEN  A  = 
A-A<J-1 ) : GOTO  80 
,.   ,  .   ,  .     Ill  IF  J=128  THEN  STOP 

located  in  three  consecutive  bytes  Starting  at  ad'        120   next   X:P0KE   8S,rl:PDKE   s9,rh 
dress  18  decimal,  12  hex.         '  130   poke   bot«256+917,38:poke   Ri»256-t-3 

,51 
13S  IF  MAXLEV  =  0  then  POKE  55<?,34:P0KE 
53279, 8:G0T0  172 


150  J=INT<RND (O) «876) +43 

151  W=J-< INT ( J/40) «40) ; IF  W<3  OR  W= 


+1024+J)=0  THEN  POKE  X»256+J,83:P 
OKE  X»256+1024+J ,S3:GDT0  170 
160  BOTO  150 


Unlike  most  of  the  system  numbers,  this  clock 
is  stored  in  MSB  first,  LSB  last  order.  Since  vertical 

blanks  occur  once  every  sixtieth  of  a  second,  this  j4o   for   x=bot   to   ri-4   step   4:F0R 
timer  counts  "jiffies"  (sixtieths  of  a  second).  ^      T° .  ^ 

When  the  game  start  is  pressed,  zeros  are  POKEd 

into  the  clock  addresses  (line  175).  As  soon  as  the  ^'^^    "then  ^  150 

player  has  completed  the  maze,  the  locations  are  155    if   peek  (X*256+j)  =0   and   peek(x»256 
read  and  stored  in  the  variable  ET  (for  elapsed 
time).  Simple  mathematical  manipulations  derive 

the  hours,  minutes,  and  seconds  and  store  them  170   next   Y:NEXT   xiPOKE   559,  34;  poke   53 
in  the  variables  EH,  EM,  and  ES,  respectively.  279,  s 

That'sall  there  is  to  it.  Since  we  know  that  ^^2   gosub   500 

^   .   ,   .  .,  It-  173  IF  PEEK  (53279X  .^6  THEN  POKE  755, 

we  Started  at  zero,  no  other  manipulahons  are  peek  (755) +'^-goto    173 

needed.  (Incidentally,  it  is  possible  to  stop  the  174   poke   755,  inv 

clock,  but  doing  so  requires  a  shutdown  of  the  175   poke    ib,o:POke    19,  O:  poke   20,0 

entire  system  VBLANK  routine,  which  can  have  ^^o   st=ri*256+43:  win=bot*256+960=  pdk 

,.  .  rf       .  ,         \  TOP.O:POKE     TDP+1,R1 

disastrous  effects  on  your  computer.)  igs   s=peek  (st)  :  t  =  st:  poke   st,84 

And  there's  the  entire  program.  If  you  have  190   q=stick  <o)  :  r=strig  (O)  ;  IF    R  =  o    and 
any  questions  or  if  you  would  like  me  to  make  a  s=B3   then   300 

cassette  copy  of  the  program,  send  a  cassette,  a  ^^'^    |  ^   q=  1 1  ^then^st=st-  1 

self-addressed,  stamped  mailer,  and  $3  to:  220    if   q=14    then   st=st-40 


Kcu  Szajlia 

59  West  Lakeshore  Drive 


230  IF  Q=13  THEN  ST=ST+40 
235  IF  PEEK (ST) =38  THEN  400 

T,     ,  ^,,n^n.r  240     IF    PEEK(ST)=12a    OR     PEEK(ST)=51     TH 

Rockmva}/,  N]  07866  ^^^    ST=T 

250  IF  STOT  THEN  SW  =  0:POKE  T,S:POKE 
8  DIM  A (3) , A* (37) : SW=0  77,0:60T0  185 

lO  GRAPHICS  O:  TOP  =  PEEK  <560)  ■«-25i*PEEK  <  251  GOTO  190 

5Al)+4  300  IF  SW=1  THEN  190 

12  RL=PEEK (88) : RH=PEEK (89)  305  IF  PEEK ( ST+1 024 ) =83  THEN  Rl=Rl+4: 

14  0=PEEK ( 16) -128: IF  0<0  THEN  0=0+128        ST=ST+ 1 024 : GOTO  320 

15  POKE  16,0;P0KE  53774, D  310  IF  PEEK ( ST- 1 024 ) =83  THEN  R1=R1-4j 
20  ?  :?  "«  OF  LEVELS" ;: INPUT  MAXLEV:M        ST=ST"1024 

AXLEV  =  MAXLEV-1  :  ?  "INVISIBLE   (1)  OR  320  IF  RKBOT  OR  R I  >I1  AXLE  V  »4  +  B0T  THEN 

VISIBLE  (2)":: IF  MAXLEV<0  THEN  MA  330 

XLEV=0  321  POKE  TOP+ 1 , Rl : SW= 1 : GOSUB  500:G0T0 
23  B0T=INT <T0P/256) -MAXLEV*4-4: INPUT  185 

INV  400  ET=PEEK ( 18) *65536+PEEK ( 19) J256+PE 
25  IF  B0T*256<PEEK ( 144) +256*PEEK ( 145)         EK ( 20 )  : EH= INT ( ET/2 1 6000 )  : EM= I  NT (  ( 
THEN  ?  "  t««*  J  ■  Litl  I  d  J  ja  i  J ;  h  J  SI  al'ttl  rV^««»         ET-EH*21i000)  /3600) 

"5G0T0  20  401  FOR  X=l  TO  5:F0R  Y=15  TO  0  STEP  ~ 

27  ?  " tCLEAR>": POKE  755 ,  1 j POS I T I  ON  4,         0.2:S0UND  O , 9 ,  1 0 ,  Y : NEXT  Y:NEXT  X: 
10:?  "CONSTRUCTING  MAZE ...  PLEASE  M         POKE  755,2 

AIT":FOR  DEL  =  0  TO  lOOOiNEXT  DEL  :  PO  ^<52  ES=  I  NT  (  (  ET-EH*2  1  6000-EMJ3600  )  /60  ) 

KE  755,2  403  ?  "{CLEAR}":?  :?  "445  DATA  ELAPSE 

28  POKE  559,0:?  "  {CLEAR}  ":  POS  I  T  I  ON  lO         ^  TIME:   "  ;  EH;  "  :  "  ;  EM;  "  :  "  ;  ES -,  " 
,11;-;'  "PRESS  feUllltl  TO  BEGIN"  <"  1  "^  SPACES}!" 

29  TM  =  PEEK  (  106)  :POKE  1  06 ,  TM-6 :  POKE  88  ''04  ?  "CONT  "  :  POSI  T  I  ON  0,0:POKE  842,13 
,0:POKE  S9,B0T:?  " {CLEAR} ": POKE  lO         :STDP 

6,TM  405  POKE  842,12 

30  Rl=BOT+MAXLEV*4:FOR  X=BOT  TO  Rl  ST  ^^^    POSITION  2 , 1 5 j RESTORE : FOR  Y=0  TO  1 
EP  4rPOKE  77,0:P0KE  S8,0:PDKE  89,  X  410  READ  A*:FOR  X  =  BOT*256  + Y*40  TO  BOX 

40  REM  MAZE  GENERATOR  ROUTINE  BY  C.  B         «256+ Y »40+LEN ( A« ) - 1 : POKE  X+2,ASC< 
f^ND  A*  (X-BOTt256+l-Y«40,  X-B0T«256+ 1  - Y 

50  A  (0>=2: A(l )=-B0: A (2>=-2: A(3) =80:B=         «40))-32 

O  415  NEXT  X:NEXT  Y 

60  SC=PEEK(8a) +256*PEEK (89) : A=SC+43  420  POKE  53279,8 

65  POSITION  2,0:P0KE  752,1:F0R  1=1  TO  430  IF  PEEK ( 53279 ) <>6  THEN  430 

23:?  "{37  aj:W=fc1>"  ;  NFXT  I  44O  RUN 

70  POKE  A,  5  450  DATA  PRESS  ^Udlkl  FOR  ANOTHER  MAZE 

SO  J=INT  (RND  (0)  *4)  :  X1=J  <;  1  O  SPACES}" 

90  B=A+A<J):IF  PEEK(B)=128  THEN  POKE  500  AA=PEEK < 53770) - AB=AA- ( I NT ( AA/ 1 6 ) t 
E,J+1:P0KE  A+A(J)/2,0:A=B:GDT0  80  16):SETCOLOR  2,AB,4:P0KE  712, PEEK 

100  J=  ( J  +  1  )  »  (J<3)  :  IF  JOXl  THEN  90  (710):RETURN  @ 
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Making  Change 


Myron  Miller 


"Making  Change"  is  an  educational  program  to  teach 
children  the  concept  of  using  quarters ,  dimes,  nickels, 
and  pennies  to  make  a  given  amount  of  change.  The 
program  uses  3K  RAM  memory  and  will  work  on  the 
TRS-80  Color  Computer,  PETJCBM,  Apple,  Atari, 
and  VIC  computers. 


This  program  first  asks  for  the  user's  name  and 
then  presents  the  first  problem.  There  are  two 
types  of  problems  which  are  alternately  displayed. 
All  odd-numbered  problems  begin  like  this: 

1  JOHN  GIVE  ME  68  CENTS. 
HOW  MANY  QUARTERS? 

One  is  the  problem  number,  John  is  the  user's 
name,  and  68  is  a  random  integer  between  and 
including  1  and  100. 

The  player  must  enter  how  many  quarters 
there  would  be  in  the  requested  amount.  The 
program  will  then  ask  for  dimes,  nickels,  and 
pennies  in  the  same  manner.  For  each  type  of 
coin  the  user  must  enter  the  number  of  coins  and 
press  RETURN.  If  a  certain  coin  is  not  needed, 
the  user  should  enter  0  and  press  RETURN.  The 
total  value  of  the  user's  answer  should  equal  the 
requested  amount  (for  68  cents:  2  quarters,  1  dime, 
1  nickel,  and  3  pennies  would  be  entered). 

Even-numbered  problems  look  like  this: 

2JOHNIHAVE: 

3  QUARTERS, 
1  DIMES, 

0  NICKELS,  AND 

4  PENNIES. 

HOW  MUCH  CHANGE  DO  I  HAVE? 

The  even  problems  present  the  opposite  case. 
The  user  must  add  up  the  change  and  enter  the 
total  amount.  Again,  RETURN  must  be  pressed 
after  the  entry.  The  total  amount  will  always  be  in 
the  range  of  1  to  100  cents  since  both  types  of  prob- 
lems use  the  same  program  line  to  generate  a  ran- 
dom integer. 

For  both  types  of  problems,  the  program 
checks  the  user's  answer.  If  the  answer  is  correct, 
the  program  will  so  indicate  and  will  go  on  to  the 
scoring  routine.  If  the  answer  is  wrong,  the  pro- 
gram will  print  out  X  CENTS  SHORT  JOHN,  or  X 
CENTS  TOO  MUCH  JOHN.  The  youngster 
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should  be  encouraged  to  use  this  information  to 
correct  the  answer,  for  the  problem  will  repeat  up 
to  three  additional  times.  If  the  answer  is  still 
wrong,  the  program  will  display  the  correct  an- 
swer and  will  move  on  to  scoring. 

Reward  Or  Penalty 

The  program  keeps  track  of  two  independent 
scores;  conventional  and  reward.  The  conven- 
tional score  is  similar  to  a  test  score  used  in  schools. 
It  records  how  many  problems  were  done,  how 
many  were  correct,  how  many  were  wrong,  and 
gives  a  percentage  of  correct  answers.  The  con- 
ventional score  is  applied  only  to  the  first  presen- 
tation of  the  problem;  that  is,  repeat  problems  are 
not  counted  in  the  conventional  score. 

The  reward  score  tries  to  motivate  the  user 
by  paying  one  cent  for  every  correct  answer.  To 
keep  things  fair,  it  charges  one  cent  for  every 
wrong  answer.  Thus  the  user  earns  money  for 
right  answers,  but  loses  money  for  wrong  an- 
swers. The  reward  score  is  applied  to  the  repeat 
problems  as  well  as  to  the  first  presentation.  The 
reason  for  this  is  to  encourage  the  user  to  take  the 
repeat  problems  seriously.  There  can  be  a  differ- 
ence between  the  two  scores  because  the  conven- 
tional is  applied  only  to  the  first  attempt. 

In  the  odd  problems,  the  program  will  reject 
an  answer  given  in  all  pennies  (38  pennies  for  38 
cents)  for  any  amount  greater  than  four  cents.  It 
will  also  reject  a  fractional  answer  (3.8  dimes  for 
38  cents).  In  either  case,  the  user  is  fined  one  cent 
for  cheating.  This  should  take  care  of  any  get-rich- 
quick  schemes.  The  even  problems  will  not  accept 
a  decimal  answer  (.38  for  38  cents).  The  concern 
here  is  to  avoid  round  off  errors  in  floating  point 
numbers,  not  cheating.  Thus  the  score  is  not 
affected. 

How  To  Encourage  The  Player 

There  are  some  changes  and  improvements  that 
can  be  added.  If  your  child  is  having  a  rough  time 
with  the  program,  1  would  recommend  deleting 
line  number  4100  from  the  program.  This  removes 
the  "money  lost"  counter  used  by  the  reward 
score.  The  reward  score  can  be  brutal  to  a  young- 
ster having  difficulty.  Each  problem  has  a  potential 
earning  of  one  cent,  but  a  potential  loss  of  four 


THE  LEARNING  CENTER 


"Perhaps  the  finest  educational  software  that  I  have  ever  had  the 

pleasure  of  reviewing.  Its  easy  for  kids  to  use  and  effective  in  teaching 

basic  concepts  and  skills....  My  kids  are  learning  with  it  right  now!" 


Fred  D'Ignazio,  Associate  Editor— Compute/,  Associate  Editor— Softside. 
Author  of  bestseller— /Caf/e  and  the  Computer 

We  hope  you've  been  using  your  ATARI  for  more  than  just  games ...  it  is,  and  can  be.  a  valuable  educational  tool  for 
you  and  your  children. 

Bruce  and  Dianne  Mitchell  realized  this  potential  and  designed  a  series  of  programs  for  use  in  their  Small  World 
Preschool  &  Kindergarten  located  in  Durham,  N.C:  Presented  on  TV's  PM  Magazine  these  unique  educational  programs 
will  introduce  your  3-9  year  olds  to  the  era  of  learning  with  computers.  Using  the  graphics  and  sound  capabilities  of  the 
Atari,  each  program  develops  a  particular  skill  and  reinforces  correct  responses  with  happy  faces  and  music. 

Beginning  with  basic  concepts  such  as  colors,  shapes  and  the  alphabet,  your  child  will  progress  to  an  understand- 
ing of  counting,  afithmetic.  and  language  skills. 

Widely  occlaimed,  classroom  designed  and  tested,  these  unique  educational  tools  are  now  available  to  you  ...  for 
your  children. 


SPECIAL  SKILLS  Preschool 


Color  For  The  Non-Reader 


*  Name  That  Co  or 


Like  Shaoe  Identification 


*  D  fferent  Shcoe  Identification 


Cave  Game 


MATH  AND  NUMBER  SKILLS 


Count  With  Me 


Number  Recoanition 


Addton 


Subtraction 


Add.— vertical/Horizontal 


Sub.— vertical/Horizontal 


Advanced  Addition  Subtraction 


Ones  and  Tens 


LANGUAGE  SKILLS 


*  Alphabet  Recoanition 


Letter  Seauence 


Like  Svmbol  Discrimination 


*  Different  Symbol  Discrimination 


Preschool 

K              1              2 

•                 • 

1 

•              • 

•                 •                 •    . 

•                 •                 • 

•                 •                 •                 • 

•                 •                 • 

•                 •                 •                 • 

Pricing  Information 

Cass. 

Disk 

Cass. 

Disk 

Single  Program 

...  6.95  , . 

.  .  9.95 

Pre-School 

36.95  . 

..41.95 

Special  Skills 

. .  .24.95  . 

.  .29.95 

Kindergarten 

54,95  . 

.  .59,95 

Language  Skills 

. .  .19.95  . 

.  .24.95 

First  Grade. ......... 

49,95  . 

,  ,54,95 

Math  and  Number  Skills. . . 

. .  .34.95  . 

,  ,39,95 

Second  Grade 

..■ 2195  . 

.  .26,95 

Complete  Set 

. .  .59.95  . . 

.  ,64,95 

Edumate'"  Light  Pen . . 

. .  .19.95 

Add  $2.00  for  postage 

&  handling 

*  Compatible  with  our  Edumate™  Light  Pen 
NOTE:  All  software  requires  8K  cassette/16K  disk 

Start  competing  with  your  4-year-old  for  computer  time.  Enroll  in  THE  LEARNING  CENTER,  it  could  be  the  best  ^ 
investment  you  ever  make  ...  in  your  children's  future.  See  your  local  dealer  or  order  direct. 

THE  PROGRAMMER'S  INSTITUTE 

-a  division  of  FUTUREHOUSF" 

^i^Min^  auuN  ror  Tne  iii      iiijiimiMHtjIII  P.O.  Box  3191  Dept  C 

^''^l^  ^^'^I^ '"■^'°'        iiPiPllf  Chapel  Hill.  NC  27514 

i      1-919-967-0861  10  am  •9  pm.  Monday.  Saturday 


Available  now  for  the 

ATARI  400/800 
COMING  SOON  for  the 

TRS-80  Model  I,  III,  Color 

Apple,  VIC,  Tl-99 

Free  Catalog  Upon  Request 


cents.  A  child  can  lose  a  lot  more  money  than  he 
or  she  earns.  We  want  to  encourage  the  youngster, 
not  chip  away  at  self-esteem.  Take  out  4100  and 
the  player  can  earn  money,  but  not  lose  it  (except 
for  fines).  Kids  will  learn  far  more  if  you  let  them 
win  something. 

If  you  enjoy  programming  graphics  (1  don't), 
you  may  want  to  liven  up  the  program.  Add 
graphics  only  for  correct  answers;  don't  make  it 
interesting  to  get  the  problem  wrong.  For  both 
odd  and  even  problems,  the  program  will  go  to 
line  3000  if  the  correct  answer  is  given.  Insert  your 
graphics  in  lines  3001  to  3899;  this  space  was  left 
open  for  that  purpose. 


Kids  will  learn  far  more 
if  you  let  them  win  somettiing. 


As  the  program  uses  no  PEEKs,  POKEs,  or 
machine  language,  it  is  easy  to  modify.  Original 
ROM  PET  machines  need  to  have  line  number 
540  changed  to: 

540  X%  =  100*RND(-TI)  + 1 

No  other  changes  should  be  necessary.  On  the 
VIC,  some  of  the  printed  lines  will  exceed  the 
screen's  22  columns.  You  will  have  to  break  up 
the  longer  lines  into  two  shorter  lines.  Don't  forget 
to  leave  room  for  the  user's  name  in  lines  that 
include  NA$, 

One  last  item.  When  the  computer  says  I 
OWE  YOU  37  CENTS,  it  is  speaking  for  the 
hardware  owner,  not  the  software  author.  In  other 
words,  the  "I"  ain't  me;  the  "I"  is  you!  Don't  send 
me  a  bill  stating  that  I  owe  your  kid  $87.52  for  a 
job  well  done.  Unleash  this  program  on  your  kids 
at  your  wallet's  peril! 

Program  1:  Color  Computer,  Apple, 
Commodore  Version 

120  REM  CHR${147)=  CLEAR  SCREEN 
140  REM  CHR$(18)=  REVERSE  VIDEO  ON 
160  REM  CHR$(146)=  REVERSE  VIDEO  OF 

F 
500  PRINT  CHR$(147)  "MAKING  CHANGE" 

:  PRINT;  PRINT 
520  INPUT  "PLEASE  ENTER  YOUR  NAME"; 

NA$ 
540  X%=100*RNDC-RND(0) )+l 
560  PC=PC+1:  RC=0:  PRINT  CHR$(147) 
580  IF  INTCPC/2)=(PC/2)  THEN  2000:  ~ 


REM  PROBLEM  TYPE  SELECTION 
1000  REM  GIVE  CHANGE  PROBLEM  ROUTINE 

1020  PRINT  PC  "  "  NA$  "  GIVE  ME  "X%" 

CENTS.":  PRINT 
1040  INPUT  "HOW  MANY  QUARTERS";  Q:  Q 

1=Q*25:  PRINT 
1060  INPUT  "HOW  MANY  DIMES";  D:  D1=D 

*10:  PRINT 
1080  INPUT  "HOW  MANY  NICKELS";  N:  Nl 

=N*5:  PRINT 
1100  INPUT  "HOW  MANY  PENNIES";  P:  PR 

INT:  PRINT 
1120  Q%=Q:  D%=D:  N%=N:  P%=P:  TC=Q1+D 

1+Nl+P 
1140  IF  Q%<>Q  OR  D%<>D  OR  N%<>N  OR  P 

%<>P  THEN  GOSUB  5000:  GOTO 
1220 
1160  IF  P=X%  AND  X%>4  AND  TC=X%  THEN 

GOSUB  6000:  GOTO  1220 
1180  IF  X%=TC  THEN  3000 
1200  GOSUB  4000 
1220  IF  ROB  THEN  8000 
1240  GOTO  1020:  REM  REPEAT  PROBLEM 
2000  REM  COUNT  CHANGE  PROBLEM  ROUTIN 

E 
2020  PRINT  PC  "  "  NA$  ",  I  HAVE:" 
2040  XX%=X%:  QU%=XX%/25:  XX%=XX%-QU% 

*25 
2060  DI%=XX%/10:  XX%=XX%-DI%*10:  NI% 

=XX%/5:  PE%=XX%-NI%*5 
2080  PRINT:  PRINT  TAB (10)  QU%  "QUART 

ERS," 

2100  PRINT:  PRINT  TAB(10)  DI%  "DIMES 
II 

2120  PRINT:  PRINT  TAB(10)  NI%  "NICKE 

LS,  AND" 
2140  PRINT:  PRINT  ThB[lZ)     PE%  "PENNI 

ES." 
2160  IF  RC>3  THEN  RETuRN :  REM  FOR  CO 

IN  PRINT  OUT  AT  8040 
2180  PRINT:  INPUT  "HOW  MUCH  CHANGE  D 

0  I  HAVE";  TC:  PRINT:  PRIN 

T 
2200  IF  INT(TC)<>TC  THEN  PRINT  NA$  " 

,  DON'T  USE  DECIMAL  POINTS 

. ":  GOTO  2180 
2220  IF  X%=TC  THEN  3000 
2240  GOSUB  4000 
2260  IF  RC>3  THEN  8000 
2280  GOTO  2020:  REM  REPEAT  PROBLEM 
3000  REM  CORRECT  ANSWER  ROUTINE  ***  " 

LINES  3001  TO  3899  FOR  USE 

R  GRAPHICS. 
3900  PRINT  CHR$(18)  "CORRECT  "  NA$  " 

!!!!!"  CHR$ (146) 
3920  PRINT:  PRINT  "YOU  EARN  1  CENT!' 

3940  ME=ME+1:  GOTO  7000 
4000  REM  WRONG  ANSWER  ROUTINE 
4020  IF  TC>X%  THEN  4060 
4040  PRINT  X%-TC  "CENTS  SHORT  "  NA$  ~ 
"1":  GOTO  4080 
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AARDVARK 
TRS-80  COLOR         OSI         VIC-64         VIC-20 


SINCLAIR 


TIMEX 


4 

/ 

'/ 

ti 
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i 
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QUEST  -  A  NEW  IDEA  IN  ADVENTURE 
GAMESI  Different  from  all  the  others. 
Quest  is  played  on  a  computer  generated 
map  of  Alesia,  Your  job  is  to  gather  men 
and  supplies  by  combat,  bargaining,  explor- 
ation of  ruins  and  temples  and  outright 
banditry.  When  your  force  is  strong  enough, 
you  attack  the  Citadel  of  Moorlock  in  a 
life  or  death  battle  to  the  finish.  Playable 
in  2  to  5  hours,  this  one  is  different  every 
time.  16k  TRS-80,  TRS-80  Color,  and  Sin- 
clair, 13K  VIC-20.  $14.95  each. 


ADVENTURES!!! 

These  Adventures  are  written  in  BASIC,  are 
full  featured,  fast  action,  full  plotted  ad- 
ventures that  take  30-50  hours  to  play.  (Ad- 
ventures are  interactive  fantasies.  It's  like 
reading  a  book  except  that  you  are  the  main 
character  as  you  give  the  computer  com- 
mands like  "Look  in  the  Coffin"  and 
"Light  the  torch.") 

Adventures  require  16k  on  TRS80,  TRS80 
color,  and  Sinclair,  They  require  8k  on  OSI 
and  13k  on  Vic-20.  Derelict  takes  12k  on 
OSI.  $14.95  each. 

ALSO  FROM  AARDVARK  -  This 
TRS-80  Color  and  OSI ),  business 


CATERPILLAR 

O.K.,  the  Caterpillar  does  look  a  lot  like  a 
Centipede.  We  have  spiders,  falling  fleas, 
monsters  traipsing  across  the  screen,  poison 
mushrooms,  and  a  lot  of  other  familiar 
stuff.  COLOR  SO  requires  16k  and  Joy- 
sticks. This  is  Edson's  best  game  to  date. 
$19.95  forTRS  SO  COLOR. 

PROGRAMMERSI 

SEE  YOUR  PROGRAM  IN  THIS  SPACEII 

Aardvark  traditionally  pays  the  highest  com- 
missions in  the  industry  and  gives  programs 
the  vvide$t  possible  coverage.  Quality  is  the 
keyword.  If  your  program  is  good  and  you 
want  it  presented  by  the  best,  send  it  to 
Aardvark. 

ESCAPE  FROM  MARS 

(by  Rodger  Olsen) 
This  ADVENTURE  takes  place  on  the  RED 
PLANET.  You'll  have  to  explore  a  Martian 
city  and  deal  with  possibly  hostile  aliens  to 
survive  this  one.  A  good  first  adventure. 

PYRAMID  (by  Rodger  Olsen) 
This  is  our  most  challenging  ADVENTURE, 
It   is  a  treasure  hunt  in  a  pyramid  full  of 
problems.  Exciting  and  tough  J 

HAUNTED  HOUSE  (by  Bob  Anderson) 
It's  a  real  adventure  — with  ghosts  and  ghouls 
and  goblins  and  treasures  and  problems  — 
but  it  is  foi"  kids.  Designed  for  the  8  to  12 
year  old  population  and  those  who  haven't 
tried  Adventure  before  and  want  to  start 
out  real  easy. 

DERELICT 
(by  Rodger  Olsen  &  Bob  Anderson) 
New  winner  in  the  toughest  adventure  from 
Aardvark  sweepstakes.  This  one  takes  place 
on  an  alien  ship  that  has  been  deserted  for  a 
thousand  years  —  and  is  still  dangerous  I 


TUBE  FRENZY 

(by  Dave  Edson) 
This  is  an  almost  indescribably  fast  action 
arcade  game.  It  has  fast  action,  an  all  new 
concept  in  play,  simple  rules,  and  63  levels 
of  difficulty.  All  machine  code,  requires 
Joysticks.  Another  great  game  by  Dave 
Edson.  TRS  80  COLOR  ONLY.  16k  and 
Joysticks  required.  $19.95. 


CATCH 'EM 

(by  Dave  Edson) 
One  of  our  simplest,  fastest,  funnest,  all 
machine  code  arcade  games.  Raindrops  and 
an  incredibe  variety  of  other  things  come 
falling  down  on  your  head.  Use  the  Joy- 
sticks to  Catch'em.  It's  a  BALL!  —  and  a 
flying  saucerl  —  and  a  Flying  Yl—  and  so 
on.  TRS  80  COLOR.  $19.95. 

BASIC  THAT  ZOOOMMSII 
AT  LAST  AN  AFFORDABLE  COMPILERI 

The  compiler  allows  you  to  write  your 
programs  in  easy  BASIC  and  then  auto- 
matically generates  a  machine  code  equiv- 
alent that  runs  50  to  150  times  faster. 
It  does  have  some  limitations.  It  takes  at 
least  8k  of  RAM  to  run  the  compiler  and  it 
does  only  support  a  subset  of  BASIC- 
about  20  commands  including  FOR,  NEXT, 
END.GOSUB,  GOTO,  IF,  THEN.  RETURN, 
END,  PRINT,  STOP,  USR  (X),  PEEK, 
POKE,  •,/,-(-, -,  >  ,  <  ,=,  VARIABLE 
NAMES  A-Z,  SUBSCRIPTED  VARIABLES, 
and  INTEGER  NUMBERS  FORM  0-64K. 
TINY  COMPILER  is  written  in  BASIC.  It 
generates  native,  relocatable  6502  or  6809 
code.  It  comes  with  a  20-page  manual  and 
can  be  modified  or  augmented  by  the  user. 
$24.95  on  tape  or  disk  for  OSI,  TRS-80 
Color,  or  VIC. 


Please  specify  system  on  all  orders 
is  only  a  partial  list  of  what  we  carry.  We  have  a  lot  of  other  games  (particularly  for  the 
programs,  blank  tapes  and  disks  and  hardware.  Send  S1,00  for  our  complete  catalog. 
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AARDVARK -  80 

2352  S.  Commerce,  Walled  Lake,  Ml  48088 

(313)669-3110 

Phone  Orders  Accepted  8:00  a.m.  to  4:00  p.m.  EST.  Mon.-Fri. 
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4  060  PRINT  TC-X%  "CENTS  TOO  MUCH  "  N 

A$  "!" 
4080  PRINT:  PRINT  "YOU  LOSE  1  CENT!" 

4100  HL=ML+1 

4120  RC=RC+1:  IF  RC>3  THEN  RETURN 

4140  PRINT:  PRINT  "TRY  AGAIN  "  NA$  " 

.":  PRINT:  PRINT 
4160  IF  RC=1  THEN  W=W+1 
418  0  RETURN 

5000  REM  FRACTIONAL  ANSWER  ROUTINE 
5020  PRINT  NA$  ",  ANSWERS  WITH  DECIM 

AL" 
5040  PRINT:  PRINT  "POINTS  ARE  NOT  AL 

LOWED." 
5060  PRINT:  PRINT  "YOU  ARE  FINED  1  C 

ENT." 
5080  F=F+1:  GOTO  4120 
6000  REM  ALL  PENNY  ANSWER 
6020  PRINT  NA$  ","  P  "PENNIES  DOES  E 

QUAL"  X%  "CENTS." 
6040  PRINT:  PRINT  "BUT  THAT  IS  CHEAT 

ING." 
6060  PRINT:  PRINT  "YOU  ARE  FINED  1  C 

ENT  FOR  CHEATING." 
6080  F=F+1:  GOTO  4120 
7000  REM  SCORING  ROUTINE 
7020  PRINT:  PRINT:  PRINT  "PRESS  "  CH 

R$(18)  "S"  CHR$(146)  "  FOR 
SCORE,"; 
7040  PRINT  "  ANY  KEY  TO  CONTINUE." 
7060  FOR  X=l  TO  10:  GET  A$ :  NEXT  X 
7080  GET  A$:  IF  A$=""  THEN  7080 
7100  IF  A$<>"S"  THEN  540 
7120  PRINT  CHR${147)  NA$  "'S  SCORE  1 ! 

n 

7140  PRINT:  PRINT  "TOTAL  PROBLEMS:"  " 

PC 
7160  PRINT:  PRINT  "TOTAL  CORRECT:"  P 

C-W 
7180  PRINT:  PRINT  "TOTAL  WRONG:"  W 
7200  PRINT:  PRINT  "PERCENT  CORRECT:" 

(PC-W)/PC*100  "%" 
7220  PRINT:  PRINT  "MONEY  EARNED:"  ME 

"CENTS" 
7240  PRINT:  PRINT  "MONEY  LOST:"  ML  " 

CENTS" 
7260  PRINT:  PRINT  "FINES:"  F  "CENTS" 

:  PRINT 

7  280  PA=ME-ML-F 

7300  IF  PA<0  THEN  PA=ABS(PA):  PRINT  " 
"YOU  OWE  ME"  PA  "CENTS!":  "* 
GOTO  7340 

7320  PRINT  "I  OWE  YOU"  PA  "CENTS!" 

7340  GOTO  7000 

8  000  REM  CORRECT  ANSWER  PRINT  OUT 
8020  PRINT:  PRINT:  PRINT  NA$  ",  THE  " 

CORRECT  ANSWER  IS:" 
8040  GOSUB  2040:  REM  COIN  PRINT  OUT 
8060  PRINT:  PRINT  "  MAKES"  X%  "CENTS 

n 

8080  GOTO  7000 
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Program  2:  Atari  Version 

20  REM  MAKING  CHANGE   ATARI  VERSION 

30  DIM  NA«(30) 

lOO  REM  SCREEN  ASCII  CODES 

120  REM  CHR*(125)=  CLEAR  SCREEN 

500  PRINT  CHR« < 125) ; "MAKING  CHANGE" :P 

RINT  rPRINT 
520  PRINT  "PLEASE  ENTER  YOUR  NAME";: I 

NPUT  NAt 
540  X  =  INT  <  1004RND  (-RNDCOM +1  > 
560  PC=PC+1 : RC=0:PRINT  CHR*(125) 
580  IF  INT (PC/2) = <PC/2>  THEN  2000:REM 

PROBLEM  TYPE  SELECTION 
1000  REM  GIV^  CHANGE  PROBLEM  ROUTINE 
1020  PRINT  PC;-)   ";NA«;",  GIVE  ME  ";X 

;"  CENTS.  ■■. ''RINT 
1040  PRINT  "HOW  hANY  0>!  ARTERS  "  ;  :  I  NPUT 

Q; Q1=Q«25: PRINT 
1060  PRINT  "HOW  MANY  DI MES ";: INPUT  D: 

Dl=D*10r PRINT 
1080  PRINT  "HOW  MANY  NICKELS ";: I NPUT 

N:N1=N»5:PRINT 
HOO  PRINT  "HOW  MANY  PENNIES"  ;:  INPUT 

PsPRINT  :PRINT 
1120  IF  Q<>INT(Q)  OR  D<>INT(D>  OR  NO 

INT<N)  OR  P<>INT(P)  THEN  GOSUB  5 

000:GOTO  1220 
1 140  Q=INT (Q)  :D=INT  <D)  :N=INT(N)  : P=INT 

(P) : TC=Q1+DI+N1+P 
1160  IF  P=X  AND  X>4  AND  TC=X  THEN  GOS 

UB  6000:60TO  1220 
1180  IF  X=TC  THEN  3000 
1200  GOSUB  4000 
1220  IF  R03  THEN  8000 
1240  GOTO  1020:REM  REPEAT  PROBLEM 
2000  REM  COUNT  CHANGE  PROBLEM  ROUTINE 
2020  PRINT  PC;")   " ; NA* ; " ,   I  HOVE:" 
2040  XX=X : QU=INT (XX/25):XX=XX-QU»25 
2060  DI=INT(XX/10);XX=XX-DI«10:NI=INT 

<XX/5) :PE=XX-NI«5 
2080  PRINT  :PRINT  QU;"  QUARTERS," 
2100  PRINT  :PRINT  DI;"  DIMES," 
2120  PRINT  iPRINT  NI;"  NICKELS,  AND" 
2140  PRINT  iPRINT  PE;"  PENNIES." 
2160  IF  RC>3  THEN  RETURN  ; REM  FOR  COI 

N  PRINT  OUT  AT  8040 
2180  PRINT  :PRINT  "HOW  MUCH  CHANGE  DO 

I  HAVE";: INPUT  TC:PRINT  iPRINT 
2200  IF  INT(TCK>TC  THEN  PRINT  NA*;", 
DON'T  USE  DECIMAL  PO INTS. " : GOTO 
2180 
2220  IF  X=TC  THEN  3000 
2240  GOSUB  4000 
2260  IF  RC>3  THEN  BOOO 
2280  GOTO  2020:REM  REPEAT  PROBLEM 
3000  REM  CORRECT  ANSWER  ROUTINE  »»«  L 

INES  3001  TO  3899  FOR  USER  GRAPH 

ICS. 
3900  PRINT  "CORRECT  ";NA«;"MM!" 
3920  PRINT  SPRINT  "YOU  EARN  1  CENT.'!! 

I  *■ 

3940  ME=ME+1:G0T0  7000 

4000  REM  WRONG  ANSWER  ROUTINE 

4020  IF  TOX  THEN  4060 

4040  PRINT  X-TC;"  CENTS  SHORT  ";NA*;" 

! ": GOTO  40B0 
4060  PRINT  TC~X;"  CENTS  TOO  MUCH  " ; NA 

4080  PRINT  ;PRINT  "YOU  LOSE  1  CENT!" 

4100  ML=ML+1 

4120  RC=RC+1:IF  RC>3  THEN  RETURN 

4140  PRINT  :PRINT  "TRY  AGAIN  ":NA*;". 


":PRINT  :PRINT 
4160  IF  RC=1  THEN  W=W+1 
4180  RETURN 

5OO0  REM  FRACTIONAL  ANSWER  ROUTINE 
5020  PRINT  NA*;",  ANSWERS  WITH  DECIHA 

L" 
5040  PRINT  :PRINT  "POINTS  ARE  NOT  ALL 

OWED. " 
5060  PRINT  iPRINT  "YOU  ARE  FINED  1  CE 

NT.  " 
5080  F=F+l:GOTO  4120 
6000  REM  ALL  PENNY  ANSWER 
602O  PRINT  NA*; ","; P; "PENNIES  DOES  EQ 

UAL"; X; "CENTS. " 
6040  PRINT  : PRINT  "BUT  THAT  IS  CHEATI 

NG.  " 
6060  PRINT  ;PRINT  "YOU  ARE  FINED  1  CE 

NT  FOR  CHEATING. " 
6080  F=F+1:G0T0  4120 
700O  REM  SCORINB  ROUTINE 
7020  PRINT  :PRINT  :PRINT  "PRESS  3  FOR 

SCORE, " 
7040  PRINT  "  ANY  KEY  TO  CONTINUE." 
7060  POKE  764,255 

7080  K=PEEK «764) : IF  K=255  THEN  7080 
7100  POKE  764,255:  IF  K062  THEN  540 
7120  PRINT  CHR* (125) i NA*; " ' S  SCORE!!" 
7140  PRINT  :PRINT  "TOTAL  PROBLEMS: ";P 

C 
7160  PRINT  :PRINT  "TOTAL  CORRECT:";PC 

-W 
7iao  PRINT  iPRINT  "TOTAL  WRONG: ";W 
7200  PRINT  : PRINT  "PERCENT  CORRECT:"; 

INT ( (PC-W> /PC* 100) J "X" 
7220  PRINT  :PRINT  "MONEY  EARNED: ";ME; 

"  CENTS" 
7240  PRINT  iPRINT  "MONEY  LOST:";ML5" 

CENTS" 
7260  PRINT  rPRINT  "FINES: ";F;"  CENTS" 

SPRINT 
72B0  PA=ME-ML-F 
7300  IF  PA<0  THEN  PA=ABS CPA) : PRINT  "Y 

OU  OWE  ME  ";PA;"  CENTS! "s GOTO  73 

40 
7320  PRINT  "I  OWE  YOU  ";PAs"  CENTS!" 
7340  BDTO  7000 

80O0  REM  CORRECT  ANSWER  PRINT  OUT 
8020  PRINT  ;PRINT  jPRINT  NA»;",  THE  C 

ORRECT  ANSWER  IS:" 
8040  GOBUB  2040: REM  COIN  PRINT  OUT 
806O  PRINT  : PRINT  "  MAKES" ; X ; "CENTS. " 
8080  GOTO  7000  (f> 
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ATARI® 

Cartridge 
Storage  Case 

is  ideal  for  anyone. 

So  don't  wait 
for  the  attractive 

8  Cartridge 
Storage  System 

$15.95 
by  Data  Faire 
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DATA  FAIRE 
1614  SPEYER 
REDONDO  BEACH,  CA  90278 
(213)374-8743 
(213)379-5798 

DEALF.K  INQUIRIES  INVITED 
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COMPUTE!  Books 

P.O.  Box  5406      Greensboro,  NC  27403 

Ask  your  retailer  for  these  COMPUTE!  Boolcs. 

If  he  or  she  has  sold  out,  order  directly  from 
COIMPUTE!. 


For  Fastest  Service 
Call  Our  TOLL  FREE  US  Order  Line 

800-334-0868 

In  NC  call  919-275-9809 


euon.  Title 


Price    Total 


Ttie  Beginner's  Guide  To 

Buying  A  Personal  Computer     $  3.95  . 

(Add  Si  shipping  and  handling.  Outside  US 
add  $5  air  mail:  S2  surface  mail.) 

COMPUTES's  Fi  rsf  Book  of  Atari     $1 2.95 

(Add  $2  shi  pping  and  handii  ng.  Outside  US 
odd  $5  air  moil;  S2  surface  mail.) 

Inside  Atari  DOS  $19.95 

[Add  $2  shipping  hand  handling.  Outside  US 
add  $5  air  mail;  S2  surface  mail,) 

COMPUTER'S  First  Book  of 

PET/CBM  $12.95 

(Add  52  shi  pping  and  handii  ng.  Outside  US 
add  $5  air  mail:  S2  surface  mail,) 

Programming  the  PET/CBM  $24.95 

(Add  $3  shi  pping  and  handii  ng.  Outside  US 
add  $10  air  mail;  $3  surface  moil.) 

Every  Kid's  First  Book  of 

Robots  and  Computers  $  4.95  . 

(Add  $1  shipping  and  handling.  Outside  US 
odd  $5  oir  moil:  S2  surface  mail.) 

COMPUTES's  Second  Book  of 

Atari  $12.95 . 

(Add  S2  shipping  and  hondling.  Outside  US 
odd  $5 air  moil:  52  surfaceman.) 

COMPUTEI's  First  Book  of  Vnc       $12.95 

(Add  S2  shippingqnd  handling.  Outside  US 
add  SSair  mail;  S2'surfGCe  malt.) 

COMPUTEI'S  First  Book  Of 

Atari  Graptiics  $12.95 . 

(Add  S 2  shipping  andhandling.  Outside  US 
add  S5  air  moil;  52 surface  moil.) 

Mapping  ttie  Atari  $14.95. 

Available  in  January.  (Add  52  shipping  and 
handling.  Outside  US  add  S5  air  mail;  52 
surface  mail.) 


All  orders  must  be  prepaid  (money  order,  check,  or 
chorge).  All  payments  must  be  in  US  funds.  NC 
residents  odd  4%  sales  tax. 

□  Paynnent  enclosed 
Please  charge  my;  □  VISA 


Acc't.  No. 


n  MC    n  Am.  Exp. 
Expires l_ 


Nome 


Address 


City 


State 


Zip 


Country 


Allow  4-5  weeks  for  delivery. 


Learning  With  Computers 


Glenn  M  Kleiman 


Each  of  the  prior  Learning  with  Computers  cokimns 
focused  on  a  single  main  topic.  Word  processing, 
graphics,  Logo,  PILOT,  preschool  computing, 
computer  camps,  introducing  programming,  com- 
puter literacy  and  other  topics  have  been  discussed 
in  the  past  year.  Meanwhile,  software,  books, 
comments  from  readers,  and  other  pieces  of  in- 
formation have  been  piling  up  on  my  desk,  waiting 
to  be  fit  into  a  column.  For  the  next  few  months,  I 
will  work  my  way  through  this  stack,  and  not 
focus  on  any  particular  topics. 

Information  Directories 

The  stacks  on  my  desk  illustrate  that  products, 
information,  resource  centers,  and  uses  of 
computers  in  education  are  increasing  at  an 
astounding  rate.  Fortunately,  there  are  people 
who  collect  and  organize  this  information  for  the 
convenience  of  the  rest  of  us.  You  may  find  the 
following  recently  published  directories  useful: 

Instructor  Magazine  Computer  Directory  For 
Schools.  This  directory  contains  four  main 
categories  of  information:  hardware,  software, 
publications,  and  companies.  Hardware  is  sub- 
divided into  computers,  memory  devices,  moni- 
tors, printers,  modems,  networking  devices, 
graphics  devices,  and  other  categories.  Software 
is  listed  by  area  of  use  -  language  arts,  mathema- 
tics, science,  social  studies,  art,  music,  and  so  on. 

Publications  are  divided  into  books, 
magazines,  and  other  resources.  For  each  of  the 
nearly  2,000  products  listed,  there  is  a  brief  de- 
scription, including,  when  relevant,  equipment 
requirements,  grade  level,  source,  and  price. 
There  are  also  400  companies  listed.  The  aim  of 
this  directory  is  to  be  encyclopedic  rather  than 
selective,  so  no  evaluative  information  is  pro- 
vided. This  directory  is  available  for  $19.95  (plus 
$2  shipping)  from  Instructor  Books,  P.O.  Box 
6177,  Duluth,MN  55806. 

Classroom  Computer  News  Directory.  Part  I  of 
this  director)'  lists  and  describes  sources  of  infor- 
mation. It  is  divided  into  six  sections.  The  first 
lists  and  briefly  describes  anthologies,  bibliog- 
raphies, indexes,  on-line  data  bases,  resource 
centers,  and  research  and  development  projects. 
The  second  section  covers  software  directories, 
sources  of  reviews,  and  clearing-houses.  The  re- 
maining sections  cover  associations,  periodicals, 
funding,  and  miscellaneous  resources. 
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Part  II  is  divided  according  to  computer  sys- 
tems, with  sections  covering  Apple,  Atari,  Com- 
modore, Radio  Shack,  Sinclair,  and  Texas  Instru- 
ments. Periodicals,  software  directories,  and  user 
groups  are  listed  for  each  computer. 

Part  III  covers  local  and  regional  resources, 
organized  by  state  and  province.  User  groups, 
projects,  organizations,  computer  learning  cen- 
ters, and  state  or  provincial  personnel  responsible 
for  educational  computing  are  listed. 

Part  IV  lists  colleges  and  universities  offering 
courses  on  computers  in  education,  and  the  types 
of  courses  offered.  Part  V  is  a  calendar  of  national 
and  regional  conferences  and  workshops,  and 
Part  VI  is  a  "yellow  pages"  of  paid  advertise- 
ments. 

Overall,  the  directory  contains  a  great  deal  of 
well  organized  information  which  can  help  you 
find  answers  to  all  sorts  of  questions.  It  is  available 
for  $14.95  from  Classroom  Computer  Nezvs,  341  Mt. 
Auburn  Street,  Watertown,  MA  02172. 

Microcomputer  Directory:  Applications  In  Educa- 
tional Settings.  This  directory  lists  projects  using 
microcomputers  for  instructional  and  administra- 
tive purposes  at  over  1,000  sites  in  the  United 
States.  It  includes  elementary  and  secondary 
schools,  computer  camps,  museums,  prisons, 
alternative  learning  sites,  and  colleges  and  uni- 
versities. Each  listing  includes  a  brief  description 
of  the  project  and  the  name  and  address  of  a  per- 
son to  contact  for  more  information.  It  is  available 
for  $15  (plus  $1  postage)  from  Gutman  Library, 
Harvard  University  Graduate  School  of  Education, 
Appian  Way,  Cambridge,  MA  02138. 

On  Software  Reviewing 

During  the  past  year,  I  have  discussed  many  soft- 
ware packages.  As  some  readers  have  noted,  my 
overall  evaluations  have  generally  been  very  posi- 
tive. There  is  a  simple  reason  for  this.  1  try  to  bring 
useful,  innovative,  well-designed  software  to 
your  attention,  and  I  do  not  take  the  time  or  space 
to  mention  software  I  find  lacking  or  uninterest- 
ing. That  is,  I  filter  poor  software  rather  than 
criticize  it.  Of  course,  this  doesn't  mean  that  I 
have  found  any  perfect  programs,  but  there  cer- 
tainly are  some  very  good  ones  available  now. 

More  Programs  For  Preschoolers 

In  last  May's  column,  I  discussed  some  principles 
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UNIQUE 


MULTI-USER  SOFTWARE 
EXCITEMENT  TO  GROUP  LEARNING. 


The  results  are  always  the  same.  Put  a 
computer  in  a  classroom  and  children  are  drawn 
to  it  like  steel  to  a  magnet.  And  even  ttiough 
only  one  child  actually  uses  the  computer,  the 
others  coach  or  offer  encouragement.  Involving 
as  this  activity  may  be,  it  fails  to  take  advan- 
tage of  one  of  the  best  known  principles  of 
learning.  But  more  about  this  later. 

A  simple  idea. 

When  two  educational  researchers,  Dr 
Matilda  Butler  and  Dr  William  Paisley,  studied 
ttie  interaction  of  children  around  microcom- 
puters  they  had  an  interesting,  yet  simple,  idea. 
Instead  of  one  user  and  several  observers,  why 
not  give  every  child  the  opportunity  to  learn 
simultaneously.  This  idea  sparked  an  entire  line 
of  unique  educational  software  and  gave  birth 
to  a  new  company,  Edupro. 

Learning  througli  cooperation  and 
competition. 

Each  one  of  Edupro's  Microgroup'"  com- 
puter programs  presents  your  students  with  a 
different  learning  environment.  It  may  be  a 
visit  with  storybook  friends.  A  trip  through 
American  history.  Of  an  exploration  of  the  world 
around  us. 

In  any  case,  the  principles  are  the  same. 
Mathematical,  language  arts,  social  studies,  and 
science  problems  are  presented  as  contests, 
races,  and  puzzles.  Using  joysticks  or  paddles 
up  to  eight  children  work  together,  either  com- 
petitively or  cooperatively  They  race  against 
time,  each  other,  or  both. 

Forgotten  principle. 

Now  about  that  principle  of  learning  other 
educational  software  ignores. 

For  years,  studies  have  siiown  that  chil- 
dren learn  more  efficiently  in  groups.  Group 
learning  motivates  slower  learners  to  persevere. 
It  promotes  divergent  thinking.  And  it  teaches 
the  importance  of  working  together  for  a  com- 
mon goal. 

AtarC  and  «XI/eOO™  are  Ifademarks  ol  ATARI  Inc. 


Ordinary  educational  software  can't  pro- 
vide this  stimulation.  8ut  with  Edupro  software 
children  can  experience  the  challenge  and 
excitement  of  group  learning  on  a  daily  basis. 

Designed  lor  the  simplest  computers. 

Even  with  all  the  advances  in  computer 
science  and  micro-electronics,  multi-user 
software  typically  requires  a  sophisticated, 
expensive  computer  At  a  cost  beyond  the  reach 
of  most  school  districts.  So  (he  following  para- 
graphs may  contain  the  best  news  of  all. 

These  unique  programs  run  on  Atari  400 
or  Atari  800  personal  computers.  They're  avail- 
able on  floppy  disk  or  cassette,  and  use  the 
minimum  amount  of  computer  memory  (16K 
bytes).  So  even  the  simplest  Atari  computer 
can  teach  eight  students  simultaneously 

And  the  learning  doesn't  have  to  stop  in 
your  classroom. 

These  Atari  units  are  also  one  of  the  most 
popular  home  computers,  so  Edupro  programs 
can  involve  the  entire  family  in  the  group 
learning  process.  Not  only  can  parents  work 
with  their  children,  brothers  and  sisters  can 
share  learning  with  each  other  A  feat  that's 
hard  to  duplicate  inside  a  classroom. 

Your  own  hands-on  experience. 

If  you  were  at  this  fall's  Computer-Using 
Educators  Conference  you  may  have  had  a 
demonstration  of  our  programs.  Hundreds  of 
educators  did.  Many  of  them  said  that  this  was 
an  effective  way  to  judge  the  potential  of 
these  programs.  But  you  can  have  a  better 
opportunity 

We've  prepared  a  sampler  kit  of  the  con- 
ferences' most  popular  four  user  programs.  It 
includes  selections  from  six  different  programs 
spanning  ages  five  to  adult  (all  our  programs 
are  age  graded).  We'll  be  happy  to  send  it 
to  you  so  you  can  introduce  these  programs  to 
your  own  students.  The  kit  comes  with  com- 
plete instructions  and  our  catalog  listing  over 


50  additional  programs.  Plus  we'll  include  a 
coupon  good  for  a  10%  discount  on  your  first 
order. 

We  know  of  no  other  software  that  can 
turn  a  microcomputer  into  a  tool  for  sharing  the 
excitement  of  group  learning. 

Fill  out  the  order  form  below  and  see  the 
results  in  your  own  classroom. 


Imr 


wani  to  &ha[e  Ihe  excilenienl  ot  group  learning  with  my  students. 
Please  send  me  the  nijnlKf  o1  sampler  kits  I've  indicated  below. 
I  understand  thai  each  kit  iocludes  a  djsk  nr  cassette  (my  choice) 
ol  selected  Edupro  programs,  instructions,  catalog,  arid  Wt, 
discount  coupon  tor  my  next  order. 

„  Sampler  kjt(s)wilti  disk  @S7.95eacrt       


.  Sai]ipl«lcit|s)<inUicassette@$7.%each  . 

Califorr\ia  residoits  add  sales  tai  

F^rst  Class  postage  A  tundling  l_ 

Total  Ched(or™)fwyo(dHe#iclosedtcr  S_ 


(card  no.) 
Name 


(eip.  date) 


City- 


Signature 

Allow  3  weeks  for  (Jeliveiy. 

und  tn:  EdufirD.Oepl.  CO.  P.O.  (ox  51146.  Pali  Aha.  Ciiilornla  943^ 
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of  designing  software  for  young  children  and 
described  seven  educational  programs  suitable 
for  preschoolers.  Since  then,  I  have  received  sev- 
eral new  excellent  programs  for  young  children. 

Pacemaker  combines  a  creative  tool  with  a 
memory  game.  The  chiltH  begins  by  creating  a 
face.  The  program  presents  sets  of  mouths,  noses, 
ears,  eyes,  and  hair.  The  child  selects  the  specific 
parts,  and  the  computer  automatically  combines 
them  into  a  face.  Pacemaker  will  be  reviewed  in  an 
upcoming  issue. 

My  First  Alphabet,  by  Fernando  Herrara,  is 
designed  to  help  children  learn  to  recognize  letters 
and  numbers,  associate  words  with  each  letter, 
count,  and  learn  to  use  the  computer  keyboard. 
This  program  was  the  first-place  winner  of  an 
Atari  competition,  and  is  marketed  by  Atari. 

For  each  letter  of  the  alphabet,  the  program 
contains  a  screen  display  with  a  picture,  a  large 
version  of  the  letter,  and  four  words  that  begin 
with  it.  For  example,  for  the  letter  A,  first  an  air- 
plane and  a  large  A  are  drawn  on  the  screen.  Then 
large  letters  show  the  sentence  "A  IS  FOR  AIR- 
PLANE," and  the  words  ARROW,  ARM  and  ANT 
appear.  Each  number  also  has  its  own  display. 
For  example,  for  the  number  five,  nine  clowns  are 
drawn  on  the  screen,  then  smiling  faces  are  added 
to  five  of  them  and  frowning  faces  are  added  to 
the  other  four. 

After  an  initial  display  of  the  letters,  accom- 
panied by  the  alphabet  song,  the  program  pro- 
vides several  ways  of  using  the  screen  displays. 
You  can  have  the  computer  automatically  show 
the  displays  for  randomly  selected  letters  and 
numbers,  or  you  can  specify  which  displays  are 
to  be  shown.  You  can  have  the  displays  run  con- 
tinuously, or  iiave  the  program  wait  for  the  child 
to  type  the  matching  letter  or  number  for  each 
screen  display.  When  the  child  types  a  correct 
key,  music  plays  and  the  screen  colors  change. 

The  pictures  are  excellent  and  realistic,  so 
children  can  easily  recognize  each  item  portrayed. 
The  program  holds  children's  attention,  and  they 
enjoy  seeing  the  pictures,  recognizing  the  letters, 
and  finding  the  right  keys  to  press. 

My  First  Alphabet  is  designed  for  a  child  to 
use  with  an  adult  present  to  exchange  questions 
and  answers,  prompt  the  child,  read  the  words, 
and  so  on.  This  is  important  since  the  program 
itself  requires  very  little  activity  on  the  child's 
part.  It  takes  quite  awhile  to  draw  each  screen 
display  and,  once  the  display  is  completed,  the 
most  the  child  is  to  do  is  to  press  the  corresponding 
key.  Without  someone  to  question,  prompt  and 
guide  them,  children  using  this  program  spend 
most  of  their  time  watching,  and  very  little  time 
doing  anything. 


Children's  Television  Worlcshop 
Software 

Children's  Television  Workshop  (CTW),  producers 
of  Sesame  Street,  The  Electric  Company  and  3-2A 
Coiitnct,  has  developed  four  disks  of  play-and- 
learn  programs  for  Apple  II  computers.  Each  disk 
contains  four  programs,  many  of  which  are  varia- 
tions of  classic  games  and  puzzles,  such  as  Haiii^- 
luan,  Aua;^rar)iSr  and  Tozoer  of  Hanoi.  Less  expensive 
computer  versions  of  these  games  and  puzzles 
are  available  elsewhere,  such  as  from  user  groups 
or  from  program  listings  in  books  and  magazines. 

However,  the  CTW  versions  are  especially 
well-designed,  easy  to  use,  and  contain  fine 
graphics.  There  are  disks  for  children  ibur  to  seven 
years  old,  seven  to  ten  years  old,  nine  to  thirteen 
years  old,  and  a  disk  containing  programs  suitable 
for  a  wide  range  of  ages.  Each  disk  comes  with  a 
book  containing  instructions  for  the  programs 
and  suggestions  for  related  non-computer  activi- 
ties and  games. 

Ernie's  Quiz  is  the  disk  for  the  youngest  chil- 
dren. One  program  on  it,  called  "Guess  Who," 
uses  colorful,  low-resolution  pictures  of  Sesame 
Street  Muppets,  such  as  Bert,  Ernie,  Big  Bird,  and 
the  Cookie  Monster.  The  computer  begins  by 
displaying  a  few  blocks  of  color  and  then  it  gradu- 
ally fills  in  more  and  more  of  the  picture.  The 
child  tries  to  figure  out,  as  quickly  as  possible, 
which  Sesame  Street  character  is  being  portrayed. 

A  "Face-It"  program  lets  children  create  faces 
on  the  screen.  It  is  similar  in  concept  to  the 
Facemakcr  program  described  above,  but  Face-It 
has  larger,  more  colorful  faces,  lets  the  child  add 
more  features  (such  as  eyeglasses,  mustaches, 
beards),  and  lets  the  child  control  colors.  The  game 
paddles  are  used  to  select  features  and  colors. 
(Face-It  does  not  contain  the  animation  and  mem- 
ory game  options  found  in  Facemaker.) 

There  are  two  more  programs  on  the  disk. 
"Jelly  Beans"  is  a  simple  counting  game.  The 
"Ernie's  Quiz"  program  provides  hints  about  a 
Muppet,  and  the  child  is  to  choose  which  Muppet 
is  being  described. 

Mix  and  Match  is  the  disk  for  all  ages.  One 
program  on  this  disk  lets  children  create  pictures 
by  combining  the  heads,  bodies,  and  feet  of  dif- 
ferent Muppets.  For  example,  the  child  can  create 
Muppet  with  Bert's  head,  Big  Bird's  body,  and 
Oscar  the  Grouch's  feet.  The  computer  will  show 
the  picture  and  tell  the  children  that  this  creature 
is  called  "Berber  the  Grouch." 

The  disk  also  contains  an  excellent  version  of 
Animal,  a  classic  computer  game  in  which  the 
player  thinks  of  an  animal  and  the  computer  tries 
to  figure  out  which  animal  it  is  by  asking  questions 
such  as  "Does  it  live  on  land?"  and  "Does  it  fly?" 
If  the  computer  cannot  guess  the  animal,  it  asks 
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the  player  questions.  In  this  way,  the  computer 
adds  information  to  its  knowledge  base  so  it  im- 
proves how  well  it  plays  the  game. 

There  are  two  other  programs,  "Layer  Cake" 
is  a  version  of  the  Toiver  of  Hanoi  puzzle.  It  is 
easy  to  use  and  takes  good  advantage  of  the 
Apple's  graphics  capabilities.  "Raise  the  Flags"  is 
a  non-violent  variation  of  Hangman.  The  disk  also 
contains  a  word  editor  which  lets  you  enter  your 
own  words  for  the  Raise  the  Flags  program. 

Instant  Zoo  is  a  disk  for  children  ages  seven 
to  ten.  Its  four  games  are;  Instant  Zoo,  a  picture 
recognition  game  similar  to  Guess  Who,  but  with 
animals  instead  of  Muppets;  Star  Watch,  which 
measures  how  long  the  child  takes  to  press  a  key 
after  a  shooting  star  appears  on  the  screen;  Quick 
Match,  in  which  two  words  are  shown  and  the 
child  presses  one  key  if  they  match  and  another  if 
they  do  not  match;  and  Scramble,  an  anagram 
game  in  which  the  child  races  the  computer  to 
unscramble  words.  There  is  also  a  word  editor  for 
creating  your  own  word  lists  for  Quick  Match  and 
Scramble. 

Spotlight  is  a  disk  for  children  ages  nine  to 
thirteen.  It  has  two  programs  in  which  the  child 
turns  mirrors  to  direct  lights  to  targets.  The  third 
program,  called  "Hot  Stuff,"  is  a  game  of  logic  in 
which  the  player  tries  to  guess  the  computer's 
secret  three-digit  number.  After  each  guess,  the 


computer  tells  how  many  of  the  three  digits  are  in 
the  right  place,  and  how  many  appear  in  the  secret 
number,  but  not  in  the  same  place  as  guessed. 
Sounds  simple,  but  complex  logic  is  needed  to 
figure  out  the  secret  number  with  as  few  guesses 
as  possible. 

The  CTW  disks  are  marketed  by  Apple  and 
are  available  from  Apple  dealers.  Each  disk  costs 
$50.  The  Mix  and  Match  disk  programs  are  in 
Applesoft.  The  programs  on  the  other  disks  are  in 
Integer  BASIC,  so  they  require  either  an  Apple 
computer  with  Integer  BASIC,  or  one  with  64K 
(in  which  case  Integer  BASIC  will  automatically 
load  into  the  extra  memory  when  the  disk  is 
booted).  Some  of  the  programs  also  require  game 
paddles. 

The  CTW  programs.  Pacemaker,  My  First  Al- 
phabet, and  those  I  reviewed  in  last  May's  column 
provide  an  excellent  and  varied  set  of  software  for 
introducing  young  children  to  computers.  © 


COMPUTE! 

The  Resource. 


TOUCH-N-UGHT  PEN 

for  the  VIC  and  CBM  64 

A  REAL  light  pen  for  the  VIC,  easy  to  install,  easy 
and  comfortable  to  handle. 

-  lightweight  barrel 

-  three  foot  flexible  cable 

-  touch  switch  to  activate 

-  ability  to  independently  read  touch  switch 

-  small  p.c.  board  plugs  into  user  port 

Programs  Now  Available 


1  PLAY  IT  AGAIN! 

2  ALPHA  ONE 

3  NUMBER  ONE 

4  TIC-TAC-TOE 


TOUCH-N-LIGHT  PEN      $59.95 
Programs  -  each  $  9.95 

Shipping  $  1.50 

Send  Check  or  Money  Order 
New  York  residents  add  tax 


unshine  Peripherals  Incorporated 

1229  EosI  28th  Street      Brooklyn  NY  11210 


Not  Just  Another 
Summer  Camp. 


LeEimlng  is  part  of  the  fan 
at  ATARI^  Compute]-  Cajnps. 

•Coed,  ages  10-16 

•  2, 4,  or  8  week  sessions 

•  Convenient  locations 

•  With  or  without  computer  skills 

•  Traditional  camp  activities 

•  Professional  Camp  Directors 

CALL  FREE  800/84?-4180 
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ATARI 
COMPUTER  CAMPS 

For  more  inlormation  and  a  free,  color  brochure,  call 
free  800/  847-4180  or  write  to  40  East  34th  Street, 
DepL  n;  New  York,  N.Y.  10016  ( please  include  age 
and  phone  number).  Outside  U.S.  or  in  New  York  State, 
call  collect  212/889-5200.  Staff  applicants  should 

apply  in  writing.  Q  a  W»,n«  ComnwrncaUaH  Comuany 


FRIENDS  OF  THE  TURTLE 


David  D  Thornburg,  Associate  Editor 
The  Department  Of  Turtle  Defense 

Those  of  us  who  limit  our  use  of  turtle  graphics  to 
the  aesthetic  pleasures  of  art  or  to  its  use  in  edu- 
cation have  no  idea  how  versatile  the  turtle  has 
become.  In  fact,  when  the  turtle  is  in  the  form  of  a 
mechanical  robot,  such  as  that  made  by  Terrapin, 
Inc.,  in  Cambridge,  Massachusetts,  its  capabilities 
are  so  great  as  to  be  of  potential  interest  to  the 
Department  of  Defense. 

At  least  this  is  what  was  thought  by  a  west 
coast  think-tank  who  sent  out  a  letter  last  year  to 
Terrapin  asking  for  specifications  on  any  devices 
that  might  be  relevant  to  military  applications. 

Ever  eager  to  contribute  to  the  defense  of  our 
country.  Terrapin  designers  quickly  created  a 
military  specification  for  the  Terrapin  turtle 
-  a  $600  peripheral  most  likely  to  be  found 
in  a  primar}'  grade  classroom.  Through  a 
network  of  well  placed  counterintelligence 
operatives,  I  was  able  to  get  a  copy  of  this 
specification  and  am  pleased  to  present 
the  following  excerpts.  (Naturally, 
I  have  made  sure 

that  I  haven't  ,  —  •"  —  ' 

included  any 
information  that 
would  compromise 
our  nation's  defense.) 

From  a  functional  viewpoint.  Turtles  show 
great  promise  as  all-terrain  vehicles  for  pushing 
heavy  payloads  to  their  destination.  Under  the 
heading  of  survivability,  we  find  that: 

The  turtle  enjoys  a  low  observability ,  due  to  a 
minimal  radar  cross  section  and  an  alnu^st  non- 
existent infrared  signature.  In  addition,  its  ground- 
hugging  characteristics  maximize  terrain  masking, 
resulting  in  lower  target  acquisition  by  most  classes 
ofSSM  and  ASM  threats.  . . .  The  Turtle  can  make 
a  ISO-degree  turn  in  less  space  than  any  military 
vehicle  currently  in  use  by  US  forces,  ground,  air, 
or  sea.  With  minor  modifications,  a  Turtle  could 
be  constructed  that  could  double  its  cruising  speed 
for  a  terminal  "dash"  capability  that  'would  greatly 
enhance  survivability  in  the  endgame. 

. . .  Even  if  a  suitable  counter  were  found  to  all 
these  properties  of  the  Turtle,  it  is  doubtful  that  an 
enemy  could  afford  to  deploy  counter-weapons  in 
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sufficient  number  to  nullify  the  possibility  of 
defense  saturation  in  the  event  of  an  all-out  Turtle 
attack. 

On  the  topic  of  range  . . . 

The  Mark  1,  Mod  0  Turtle  has  an  effective  range  of 
some  3  to  4  meters,  depending  on  its  whuiing 
count.  Range  is  most  severely  limited  by  the 
Turtle's  cable,  but  this  limitation  is  trivial  by  com- 
parison to  the  inherent  advantages  of  wire- 
guidance.  ...  Furthermore,  our  research  depart- 
ment is  currently  engaged  in  the  testing  of  a  100 
tnile  cable  for  the  Turtle.  ...  While  this  does  result 
in  a  shorter  tooth-to-tail  ratio,  we  feel  it  could 
significantly  enhance  the  battlefield  capabilities  of 
the  Turtle  installatio)is. 

On  the  topic  of  guidance  ... 

Because  the  Terrapin  Turtle'"'  is  computer  con- 


YOU  ARE  GOING  TO  SMILE! 


INTRODUCTORY  BOOKS 
IntroductldntoWordProcaaitnB-  Platn  tang- 
uage  book  for  those  consl^lermg  a  purchase 

47S5-0O0O7e  300pgi.140llllJa        *12.Q5 

HovM  to  Buy  th*  Right  SmBllBuslnaift Com p- 
(•r.  Eafiy  lo  follow  book  with  'checklist" 
4925-008494   225  p^;  S  S.d5 

8uiln«it  Syftvm  Buyan  Gufd*.  This  guifle 
cuts  thru  the  jargon  and  simphlies  your  task. 
4665-O00O4r       16fi  PB>  S  7.95 

Using  MIcroi  Jn  8uitn*».  Essential  back- 
ground brleling  for  any  buyer  of  hard^or  software 
4410-005152      Te2pBa  S  9.95 

Your  Homn  Camput*r.  Meant  lor  the  person 
who  has  no  technical  Oackground.buying  tips' 
4250HX>0022     211  pga  S12.95 

Horns  Comput*r«:B«glnn*rt  Gla*i«ry  A 
Guide.  Termiralogy,number  sysIems.5ymbola 
4250-000002  147  pgs.  20lllu».  S10.95 
Why  do  YOU  need  a  Penonel  Computer? 
Learn  the  100's  of  everyday  applications. 
4925-004784        320  peg**  S  8.95 

Computer  Dtctloniry  ft  Handbook.  1^  ore  than 
22.000  defini(ion£,acronyms, abbreviations. 
4700-021632       928  page*  S34.95 

Computer  Plctlonary.  More  than  1 2,000  def- 
initions clearupatmosi  any  Question  you  have. 
47eO-02ieS2        024  pages,  tlS.SS 

How  to  Computerize  Your  Small  Buainasa. 
Shows  howioplan  a  tailored  compute rsystem 
4690*403857     171pagaa  i7.95 

How  to  make  MONEY  with  Your  Micro.  This 
txiok  gives  you  dozansof  money  making  ideas. 
4250-000074  154  pages  $12.95 

Playing  the  Stock  A  Bond  Markets  w/  M  Icros. 
Learn  the  principals  of  investing  m  the  markets 
4800-001251        308pgs,35lllus        S9.95 


ATARr  BOOKS 

Atari  Pilot  For  Beginners.  A  hands-on  intro* 
cJuctian  to  the  Atari  PILOT  computer  language 
(or  use  on  either  400  or  800.  Using  'tuJlfe- 
graphics'  approach,  it  is  easy  lor  beginners  to 
play  musicanimale,  and  much,  much  more. 
4890-000301      176  pages  $12.95 

101  Alar!  Computer  Programming  Tips  A 
Tricks.  Practicat,useful,efTicienI  techniques, 
and  operal  ing  shortcuts  lor  easy  programming 
4080^000022     1  2B  pages  S  8.95 

31  NewAterl  ComputerPrograms.  Forhome, 
School.and  Office,  From  games  to  the  practical 
4080-00001  B     96  pages  S  8.95 

Understanding  Atari  Grsphici.  This  harCly 
G  uide  wor  ks  the  reader  thru  the  logic  and  mech- 
anics of  good  graphics.  For  pros  or  beginners. 
4040-OOS338  5  2.95 

Atari  BASIC,  A  Quick  Reference  Guide.  A 
6x12  inch  card  designed  to  be  kept  wexi  toyour 
comouter  that  gives  you  instant  access  to  the 
most  often  needed  programming  commands. 
4925-087044  For  Atari  400/300  *  2.95 


TRS-eO~  COLOR  COMPUTER  BOOKS 
TR5-80'*  Color  Programs.  Includes  36  fully 
documented  practical  and  educational  programs 
with  special  eight  page  color  section  illus.  how 
the  software  will  look  on  the  screen. 
4800-001481  S  29.95 

ColorCompuiarApplJcatlona.  Creating  vis- 
ually exciting  color  display  is  easy  once  you 
know  the  right  techniques  This  book  is  filled 
with  hundreds  of  tips  and  prelects. 
4925-033303     250  Pages  SI  0.95 

Top-Down  BASIC  For  Ttt*  Color  Computer. 
This  is  a  friendlyaasy-to-foUowcourse  in  more 
advanced  programming  skills. 
4525-057681   256  Pages.  70  lllus  $13.95 

55  Color  Computer  Programs  lor  the  Home, 
School  A  Oflloe,  i  net  jdes  lots  of  color  graphics 
4080-000005       1 28  pgs  >  S-05 

55  More  Color  Computer  Programs.  Compan- 
ion volume  loalnove.more  useful  programs, 
4080-OOOOOe      112   pgs  *  9.95 

Love  Poems  Irom  the  Digital  Heart  of  an 

Electronic  Computer,  An  Idaal  Valenhne! 
4080-000013  96  Pages  S    4.95 

THS-SO' Color  Computer  Graphics.  Compre- 
hensive coverage  ol  color  and  graphics  avail 
4725-007864  $14.95 

ColorComputftrGraphlcs- A  must  have  book 
for  owners  of  the  TRS-6D'  Color  Computer, 
4080-000012       128  pgs  S  9. 95 

Color  Computer  Songbook.  Book  of  favorite 
songs  and  classics  lo  be  ptayed  on  Color  Comp. 
4080-00001 1  98  pgs  $  7.95 

TRS-80'  Color  Computer  Applications.  A 
t>eginners  handbook  loaded  with  exarnples 
4690-007870       240  pgt  SI  2.95 

TRS-BO'Color  BASIC.  Self-teaching  guide 
leads  novices  step  by  step  into  programming, 
4925-009844        256  pgs  $9.95 

TRS'SO"  Color  Programs.  37  programs  are 
fully  documented  in  this  easy  to  (ollow  book 
425O-O0OO61        323  pgs  $19.95 

101  Color  Computer  Programming  Tips  ft 

Tricks.  Praclical.usefultechniQLies&  Shortcuts 
4080-000007         128  pgs  S  7.95 

SINCLAIR  ZX-81  '  BOOKS 
Programming  the  ZX-ai   for  Real  Applicat- 
ions.  Practical  programs  to  sfio*  ability  o'  2X-S1 
4250-000090      166  pages  $  9-95 

Making  the  Mostof  Your  ZX-81 .  Information 
on  how  10  write  programs  games  liicks,etc 
4725-0O418B     1 28  pages  $10.95 

The  ZX-81  Pocket  Book.  Handy  programming 
manual  thai  gs'wes  you  everything  you  need 
4725-009524      128  pages  S9.95 

Mastering  Machine  Code  on  Your  ZX-81. 
First  simple  english'  guide  to  machine  code 
4725-004261  180  pages  512.95 
49  Explosive  Games  for  the  ZX^ai  Compleic 
easy  to  read  gonif  f  uk's  and  [I'og'am  instruct 
4725-002086      140  pagea S1Q-95 


NEWVic20"GAMES 


}Jrectfrom  England,  JMC  is  proud  to  announce 
that  we  have  been  appointed  the  exclusive  U.S 
importer  for  the  following  Vic-20  games. 


MINEFIELD.A  game  for  the  SK  Vic  20. 
For  Ages  6  and  over.  Your  tas*:  is  to  drive  an 
ambulance  around  a  battle  ground  and  pick 
up  injured  soldiers-racing  the  clock,and  avoid- 
ing tauchmg  off  the  buned  mines.  You  can  ad- 
just the  complexity  of  the  game  by  choosing  to 
play  against  25  to  1  00  mmei 
4002-000001  $15.98 

MAZE  OF  DEATH. For  5K  Vic-20 
For  ages  8  and  over.  You  have  to  travel  across 
the  screen  thru  a  maze  of  walls  blocking  your 
path.  Unseen  hobgobblensard  monsters  may 
capture  you  t>efore  you  reach  your  sale  haven- 
on  the  other  hand  you  mayfind  buried  treasure 
to  add  to  your  fortune.  Full  details  scroll  on  the 
screen  when  you  start  game  7  skill  levels  and 
10  sensitivity  Jevels  to  choose  from 
4002-000002  $15,98 

SPLOTTER*  for  5K  Vic-20. 
For  ages  8  and  over  You  control  a  worm  type 
animal  that  moves  over  the  screen  to  gobble 
up  the  ugle  spois-a  race  against  time  fj  you 
bump  into  a  waii,  or  turn  back  on  yourself  to 
quickfy-you  LOSE.  You  choose  skili  level  from 
v  1  {hardest)  to  «20  (easiest)  If  you  reatly  want 
to  drive  someone  crazy,  buy  hrm  this  game' 
4002-000003  $15.98 

GUZZLER'  For  5K  Vic-20. 
For  ages  8  and  over.  You  must  pilot  you  space 
shuttle  thru  a  maze  of  asteroids  to  your  mother- 
ship.  But  if  you  are  not  careful  you  will  awaken 
the  Guzzler*'s  space  bouys,  Vou  have  to  reach 
your  mothe^ship  before  running  out  of  fuel 
GOOD  LUCK 
4O02O0OOO4  $15.98 


DELUX  6-PAK*  For  5K  Vic-20 
Here  is  your  chance  lo  buy  6  games  on  one 
cassette  for  the  price  of  one  game'  You  gel  all 
Six  of  the  following  games  for  ONE  low  prtcel 
War. You  are  defending  against  waves  of 
enemy  tanks  3  levels  of  play., .we  bet  you  can't 
win  at  ievel  3" 

Smsshout.  This  version  of  bricks  game  tests 
skill.not  reaction  time. plan  ahead! 
Blackjack  Popular  card  game  '2 1  ',if  you  pract- 
fce  iong  enough  maybe  you  can  plan  a  system 
to  beat  Las  Vegasi 

Log  ic:  You  have  1 2  I  rres  to  break  t  he  code  ol  5 
balls  in  randorn  color  sequence. 
PIckupgame.  You  have  to  remove  logs  from  the 
pile  without  disturbing  any  other  logs. 
Alarm  Clock:  Use  the  Computer  as  a  REAL 
24  hour  alarm  clock,  bet  you  can't  ignore  its 
call  when  the  alarm  goes  off 
4003-000001  $19.98 

ANT  RAIDERS*  For5KVic-20 

Ages  Band  up.  An  army  of  ants  ismarchirrg  its 

way  across  the  land  leading  toyour  home.  The 

land  IS  littered  with  rocks  which  make  the  ants 

chansedirection  often  You  must  shoot  the  ants 

before  one  gets  to  your  door  If  you  shoot  a  rock 

rt  will  divide  into  more  rocks  II  you  trap  all  the 

ants,  then  more  will  come  until  you  trap  all  the 

group,  then  more  will  come  until,  .well  you  get 

the  idea...have  FUN' 

4003-000003  $15.98 

MORE  GAMES  COMINGI  We  are  working  on 
more  Vic-20'' games  which  we  will  be  imparling 
in  the  near  fulure-watch  our  ads  for  details' 


-Wti*n  you  »•«  ov«r  2000  l>ook«,  iprofi^m*, 
and  »ee«««oH#«  w#  carry  for  All  Minor  Brsndt 
In  QurCompiit*f 'SOURCE  IK>OK*'.  From  Intro- 
ductory  l«v«i  ta  pro(*«slortal,w«  eovftf  It  aif. 
Uat«d  B«fow  I*  Ju«l «  s«n0l«  of  what  w«  c*ffy. 
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A  Solution  to  a 
'BASIC  Problem 

Have  you  ever  found  a  program  written  in  BASIC  that  you  really 
lil<ed,  but  it  was  not  compatible  with  your  computer's  version  of 
BASIC?  Frustrating,  isn't  it?  Well,  'tis  no  longer  a  problem!  Here  are 
two  NEW  bool<s  that  allow  you  to  convert  programs  from  one  ver- 
sion of  BASIC  to  another.  All  sorts  of  ways!  But,  we  do  suggest  you 
picl<-upa  copy  of  both  as  there  seems  to  be  a  few  things  each  left 
for  the  other  to  do. . . 

The  BASIC  Conversions  Handbook  torAppla*,  Pat*,  TRS80*,  Atari*  USERS 

Equivalent  commands  are  lisled  fof  TRS-80,  Apple,  Pet  and  Atari  versions  of  BASIC, 
This  book  contains  useful  advice  on  the  methodology  of  converting  programs, 
explanations  of  machine  pecutarities,  and  detailed  explanations. 
4410-006267  $12,95 

The  BASIC  Book:  A  Cross  Referenced  <julde  to  the  BASIC  Language, 

Helms.  Here  is  a  convenient  guide  to  the  different  implementations  of  the  BASIC 
language  used  by  Apple*,  Atari',  Texas  Instruments*.  Commodore*.  IBM*,  and 
Radio  Shack*.  The  commands  and  syntax  for  each  version  of  BASIC  are  covered, 
with  examples  provided  for  difficult  concepts.  Commands,  statements,  and  func- 
tions are  listed  alphabetically,  and  a  handy  cross-reference  chart  enables  users 
to  quickly  determine  in  which  versions  of  BASIC  they  appear.  In  addition,  a  special 
section  is  devoted  exclusively  to  graphics  statements.  A  useful  book 
4525-027959  DUE:  January  1983  $   7.95 


APPLE'  BOOKS 

AppUII^  UaariGuld*.  This  guide  IS  the  t^eyl^ 
unlocking  the  lull  powef  ol  your  Apple  11. 
4e6S-0OOO46     385  pgi  S18.95 

APPLE"!  Collection  ut  BASIC  programs  Ihal 
have  been  converted  to  run  on  the  Apple  II- 

4ees-ooooe8  20opag».      ti4.eg 

Aiiembly  Lanqiiag«  Prog»mnilng  for  the 

Appla  11".  Comprehensive  Inlfoduction 
4695-000051  «12.e5 

Apple"  Machine  LangyBg*.  Amachine lang- 
uage tXJOk  that's  'un  and  entertaining 
46kH}OO230     29ep>g«i/lllul.       *12.e5 

Apple"  Interfacing.  Helps  you  to  inlerlace 
youf  Apple"  to  a  variety  ol  electronic  devices 
47&o-ozie6S      2oe  pgi  sto.ss 

Apple"  Programming  Exerciaa.  17  Easy  to 
read,easy  lo  use  exercies  mcluding  music 
49I5-0S6S9B        192  pages  *  9.95 

VIC'20"  BOOKS 

Undemanding  Your  Vic. Vol  1.  Beginners 
guide  10  program  ing  on  the  Vic-20"-  Tips  i  tec  h 
4840-000003       f  46  pagea  St  1 .9S 

4840-000004  Caaaetts  SuppiemantS7.gS 
Computera  Fint  Book  of  Vic.  Collection  of 
Ihe  besl  articles  from  Computel  f^asazine. 

4105-000007      FatMBB2  *12.eS 

Starting  with  BASIC  on  Ihe  VIC-20". Haifa 
,  novtcaa  learn  al  I  the  capablhiea  ot  the  Vlc-20 
4725-007070    1 2S  pga.Oua  Fslies  S12.gS 

IBM'BOOKS 
IBM's"  Personal  Computer.  Background  on 
the  giants  entry  inio  lieid.with  evaluations. 
4700-000111       303  pages  S14.g5 

Using  the  IBM"  ParsonalCompulvr.  Acorm. 
plete  handbook  showing  sA-hat  it  can  do 

4725'00B1B3        3O0  pagas  $12.95 


PROTECT  YOUR  INVESTMENT 

Vour  Personal  Compulerisan  eKpensnre  inve^ 
kmenL  1 1  taken  care  ol  it  will  give  you  hou  rs  of 
enioym  enl  a  nd  operate  trouble  free  for  years. 
BUT.  accidents  do  happen,  and  we  suggest  you 
take  out  some  cheap  insurance  to  protect  it. 
We  are  pleased  to  offer  you  these  high  quality 
vinyl  covers.  All  are  Saddle  Tan  in  color  with  a 

leatherette  finish. 
4ioa-oooooi  Vic-20'  Kayt»ard  tio.se 
41OB-O0O002  VIC'ZO"  Pat(a*n*  14.90 
4108-000003  VIcI  SIS  prinlar  (10.98 
41 06-000004  Vic  1 S40  DUkDHn  1 9.98 
4108-000005   Atatr  400  (11.98 

4108-000005  Atari- 400  (11.98 

4108-000008    Atari'    410  (4.98 

4108-000007    Atari"  BOO  (12.98 

41OS-OQ00O8   Atari"  810  (12.98 

4108-000009    Atari"  S20  (8.98 

410B-000010   Atari"  822  (7.98 

4108-000011    Atari  825  (11.98 

4108-000012  Atari  82S(va/paperroll)S1 1.98 
4108-000013    AppI*  lit"  (15.98 

4108-000014    Apple  I r  (15.98 

4108-000015  A(>p4a  11"  Kayboaid  (  9.08 
4108-000018  Apple  II  SInglaDlak  (S.98 
41 OS-0O0O1 7  Apple  1 1  Dlak(2  slacked)*  9.98 
4108-000020  Tazas-lnslru.  99/4"  (10.98 
41 08-000038  TRS-aO"  Color  Com  p.  (11 .98 


CONFUSED?  No  one  book  may  olfer  ad  the 
answers.  We  suggest  buying  more  than  one 
book  on  a  suE>ject  lo  get  as  many  diltereni 
views  and  opinions  as  possible.  Books  are 
really  inexpensive  when  you  consider  Ihe  Iru- 
sirations  they  can  cause  you  to  avoid. 

Computer  'Source  Book^'.  Over  2000  books 
programs.and  accessories  for  all  micro  brands 
0001-198207     72psB  t2.00ppd. 


--With  ANY  order  of  $50.00  or  more  you 

can  receive  a  1983  Computer  Calendar 

FREE, "A  $  7.95  VALUE! 
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trolled,  militanj  data  processing  technicians  can 
write  arbitrarily  baroque  programs  that  will  cause 
it  to  do  pretty  much  unpredictable  things.  Even  if 
an  enemy  had  access  to  the  programs  that  guided 
the  Turtle  Task  Team'",  it  is  quite  likely  that  they 
would  find  them  impossible  to  understand,  espe- 
cially if  they  were  xoritten  in  ADA.  In  addition, 
with  judicious  use  of  the  Turtle's  touch  sensors, 
one  could,  theoretically,  program  a  large  group  of 
Turtles  to  simulate  Broumian  motion.  The  enemy 
would  hardly  attempt  to  predict  the  paths  of  some 
10,000  Turtles  bumping  into  each  other  more  or 
less  randomly  on  their  way  to  performing  their 
mission.  Furthermore,  we  believe  that  the  spectacle 
would  have  a  demoralizing  effect  on  enemy  ground 
troops. 

And  what  about  munitions? 

The  Terrapin  Turtle'"  does  not  currently  in- 
corporate  any  munitions,  but  even  civilian  versions 
have  downward-defense  capability.  The  Turtle  can 
he  programmed  to  attempt  to  run  over  enemy  forces 
on  recognizing  them,  and  by  raising  and  lowering 
its  pens  at  about  10  cycles  per  second,  puncture 
them  to  death. 

Turtles  can  be  easily  programmed  to  push 
objects  in  a  preferred  direction.  Given  this  cap- 
ability, one  can  easily  envision  a  turtle  discreetly 


nudging  a  hand  grenade  into  an  enemy  camp,  and 
then  accelerating  quickly  away. 

But  what  does  it  cost  to  install  one? 

The  Terrapin  Turtle  is  designed  for  installation 
at  no  cost  by  children  and  elementary  school 
teachers.  We  feel  that  the  military  installation 
cost  should  be  under  $10,000  per  unit. 

I  can  think  of  no  greater  deterrent  to  all-out 
war  than  masses  of  robot  turtles  landing  on  the 
beaches  and  steadily  moving  towards  the 
enemy. 

Think  of  the  tremendous  opportunities  for 
new  patriotic  songs:  "When  4XQ7  Comes  Crawl- 
ing Home  Again  (Ta  Raa,  Ta  Raa),"  "Over  There 
(Forward  20,  Right  30),  Over  There,"  "How  Are 
You  Going  to  Keep  Them  Running  POLY  After 
They've  Seen  Paree?" 

Instead  of  Basic  training,  the  turtles  will,  no    . 
doubt,  have  to  go  through  Logo  training  with 
procedures  such  as: 

TO  HUP  :NUM1  ;NUM2  :NUM3 
REPEAT  4  [FD  10  WAIT  20] 
HUP234 
END 

Hats  off  to  the  Terrapin  Patriots!  May  this  be  an 
ever  safer  world  for  turtles.  © 
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ITS  ABOOT  TIME 

by  G.  Henenstiel 
Can  your  child  read  both  clocks  on  the  right?  Many 
children  will  go  out  of  their  way  to  read  a  digital  clock 
instead  of  trying  to  read  the  standard  clock.  In  this 
program  your  child  can  learn  to  read  a  standard  clock 
along  with  a  digital  clock. 

•  Two  learning  units  and  a  game 

•  Requires  1  joystick 
Recommended  for  grades  K-2 

ATARI  cassette,  16K  ■ S20-00 

•ATARI  disk,  24K $25.00 

BULLS  and  CLEOTS 

^^  'Wr  A  game  that  tests  your  logic  against  the  computer.  Can 

W*     you  enter  the  four  digits  that  the  computer  is  thinking  of 

in  the  correct  order?  The  computer  will  give  you  clues 

after  every  entry.  This  "mastermind"  type  game  is  a 

challenge  to  young  and  old  alike 

•  Plays  on  three  different  levels 

•  Play  with  a  friend  (computer  chooses  digits) 

•  Play  against  the  computer  feature 
Recommended  for  ages  9-90 
ATARI  cassette,  32K   S20.00 

.ATARI  disk  32K $25.00 


iCH*E.S.I.S. 


PO.  Box  147 
Garden  City,  y'>M48135 
(313)  595-4722 

Write  for  free  catalog  of  ATARI 
and  APIt-E  software 


Please  add: 

$3.00  shipping/handling 

$1.50  CO.D.  charges 

To  Order  Calk 

l-BOO-354-0550 

(VISA,  MASTERCARD,  CO.D.) 


VIC-20 


ATARI 


CHILD  DEVELOPMENT  SERIES 

(for  the  3.5K  VIC  and  SK  ATARI) 


You  bought  your  family  a  com- 
puter tjecause  it  was  more  than 
just  a  game  machine.  Let  us 
help  your  children  learn. 

ALPHA-BECi— $16.95 

Twenty-six  screens  with  let- 
ters/pictures/labels 'built' 
on  the  screen 

NUMER-BECi— S16.95 

Number  recognition,  object 

counting,  object  grouping, 

and  number/size/stiape 

discrimination. 


BECi 


1$^ 


4 


BECi  is  composed  of  professionals  dedicated  to 
providing  non-trivial  educational  materials  for  the  home 
computer.  In  addition  to  our  own  software,  we  carry  a  full 

line  of  evaluated  hardware  and  software.  Send  $2 
(refundable)  for  our  catalog. 


Send  check  or  money  order  to: 
BOSTON  EDUCATIONAL  COMPUTING,  INC. 

78  Dartmouth  Street,  Boston,  MA  02116 
(617)536-5116     *  MA  res.  add  5%  tax 


Recreational  Computins 
Back  Issues 


Recreational  Computing  was  the  first  and  only  personal  computing  magazine  wtien  it  started 
in  1972  (it  was  called  the  PCC/Vewspaperbackthen).  BobAlbrectit.  David  Thornburg  Isaac 
Asimov,  Don  Inman,  Ramon  Zamora,  Robert  Jastrow,  Mac  Oglesby.  Adam  Osborne-  the  list 
of  auttiors  reads  like  a  Who's  Who  of  microcomputing.  These  and  many  other  authors  con- 
tributed some  of  the  finest  articles  about  computers  and  now-classic  games  to  the  pages  of 
Recreational  Computing. 

Lasi  fall,  Recreational  Computing  was  merged  into  COMPUTE!  and  we  are  now  olfenng 
available  back  issues-  Whatever  your  interest,  youll  find  somelhina  here  -  from  Spanish 
BASIC  to  Computers  in  Sports  Ivledicine,  from  Future  Fantasy  Games  to  Robot  Pets. 


September  1974  A  Praciical  Low  cos!  HomeSchod 
Micfoprocessof  Sysiem,  The  Computer  lllteracv  Protoiem 
Erghfeames  In  BASIC 

March  1975  Build  Your  Own  BASIC  Tl\e  Compute!  In  Art. 

B.urhytlims 

MarclvApril  1976  A  TTV  Garre  Games  Wnh  Tne  Pockei 

Caicuialof  IJoagem.  Square.  Tiny  BASIC  To  Go 

July  1976  BASIC  MuSFC   T.ny  Trek  For  AJlair.  16  B,[  Com- 

puler  Kit  Musical  Numbers  Guessing  Game.  Programmer  s 

Toolbox 

September.  October  1976  Compuief  Games  In  The  Class- 
iixjm  Planets  Game,  Dungeons  And  Dragons.  Hals  Game. 
Pythagoras  Antl  Ralional  Music 

Npvember.Oocsmber  1976  Slory  Snake  Packi,  Frogs 
Games  Make  Believe  Cooipuiers.  The  First  Wesi  Coasi 
Computer  Faire.  Subrrxjimes.  The  Firsi  Compuier 
January/Felmaiy  1977  Rotoi  Pels.  Computers  Aiid 
Space,  Tiriy  Languages.  Teaching  Using  Conuersational 
Programming,  High  School  Compulers.  Reverse  Tmv 
Pilot  Maslormmct 

March/April  1977  Z-aO  PILOT  6502  AssemW/  Program- 
ming. Tiny  BASIC  For  Beginivcis  Malh  Drills  &  Games, 
Cominuniiy  Information  Systems,  Mine.  Sales  SimulalKsn 
l^alive  Amefican  Board  Games 

July/August  1977  Do-il-yours=ll  CAI  Pet  RotJOIS  New 
Capabilities,  PILOT.  CAI  In  BASIC.  Programming  The  HP- 
25,  Capture,  Inverse  Reverse.  8080  Matrix  Subroutines. 
Women  And  Computers 

September/Oclober  1977  The  S595  PET.  lulore  Tiny  Lan 
guages  Conpuiei  Meiworks.  The  Bead  Game.  Bofeed- 
back  And  Microcomputers  Pan  i.  Home  Energy  Manage 
mem,  Sandpile  Game,  A  BASIC  PILOT 

JanLary/February  1978  Pascal  Vs  BASIC  COMAL 
Structured  BASIC,  Video  Disks:  Magic  Lamps  for 
Educators'.  A  Computer  Reuolutiofi?.  Pounce.  The 
Mechanics  ol  Robots,  TRS-8D  A  Status  Report 
Harcti'April  1978  Epic  Compuier  Games.  Micros  lor  ihe 
Handicapped,  Buckets  Game.  Prayer  Wheel  Program. 
Computer  Contagion.  Measuring  Time.  Frog  Race.  The  IBM 
370  Model  69 

July/Augusi  1 978  Computer  Whi^  Kids.  Public  Access  To 
Computers.  Man-made  Minds.  Post-human  Intelligence.  A 
Modern. day  Medicine  Show.  Live  Wire  Design,  ASCI 
GraphiK  Baseball,  Conceniration  Gambler  s  Paradox 
Seplember'October  1978  Kmgoom  Game  Computers 
and  Museums.  Sorcerer  of  Exidy,  Snooping  With  Your  PET 
APL.  Decimals  in  Tiny  BASIC.  Apple  Math.  TRS-8D  Level  II 
A  Grown-up  Field  Evaluation 

November/DecemberigTS  APl  Games  The  Return  ol  the 
Dragons  Animated  Games  for  TRS-BO.  Runequesi.  All  In 
The  Mind.  Ttie  L  5  Society.  Phantnum.  Some  Guidelines  for 
Microcomputer  Chess  Daiaman 

January/February  1979  A  Jules  Verne  Fantasy  Artiliciai 
Intelligence  The  Apple  Corps  is  With  Us.  TRS-80  Personal 
Software  Vending  Machine  Gets  Bram.   Apple  II  1.0.  The 
Memory  Game  REINO  Spanish  Kingdom 
March/April  1979  Calculator  Comics    Lord  ol  the  Rmgs 
Chess  Reconsidered,  Database:  Beastiary  Color  Your  Own 
Graphics.  Universe.  Easy  POKEng  with  Applesoft  BASIC 
Air  Raid.  TRS-80  3-D  Plots  Slot  Apple  Rose 
May/June  1979  PILOT  (or  Apple  II  The  Game  of  Life  Gold 
Handicapping.  Hunt.  BASIC  vs  Pascal.  Inspector  Clewso. 
Flash  fof  SQL.  Easier  Jumble.  Concept  Sans  Computer  A 
Beginner  s  Guide  To  FHP 

Special  Recreational  Computing  Back  Issue  Pricing 

Single  Issue:  $  3.00  Any  Fifteen  Issues: 

Any  Five  Issues:         $10.00  -      - 

Any  Ten  Issues:  $20.00 

For  Fastest  Service.  Call  Toll  Free  800-334-0868 
In  NC  Call  919-275-9809 

Or  Send  Order  and  Payment  to  COMPUTE!  Publications.  P.O.  Box  5406,  Greensboro, 
NC  27403. 

In  the  US.  please  include  $,20  per  issue  ordered  lor  shipping  and  handling.  Outside  the  US 
please  include  $,30  per  issue  for  surface  mail.  Orders  must  be  prepaid  in  US  funds  or  interna- 
tional money  order.  All  orders  subject  to  availability 


July/August197g  Summer  Fun  Fooling  Around  Wnh  Your 
PET,  Cr^'ptanthms.  Baseball  Newell  Awt's  Goat  fork  A 
Compuletized  Fantasy  Simulatcin  Game.  Whai  Light  on 
Yonder  Panel  Flashes.  The  Dedicated  Word  Processor  The 
FORTE  Music  Programming  Language 
September/October  1979  TRS-80  Outside  ConnectKin. 
The  Architeclure  of  MuHi-Playor  Games  The  Sounds  oi 
Texas  Instruments  Dynamic  Color  Graphics  on  ttie  New 
Atan,  An  Apple  PILOT.  Gandalf.  Spanish  BASIC  Designing 
Animal  Games.  APL  Mastermnd 
November.'Deceniber  1979  SHOGI  Games  For  You  To 
Program.  Alan  Sounds  Texas  Instiumeni  Graphics  and  Ani- 
mation, Interrupt.  Match  Me.  Calendar.  Making  Music  on  the 
PET.  Tower  ol  t-tarxM.  Bingo.  Animal  Games 
JsnuaryiFlebniarY  1980  Computing  and  Holistic  Health.  TI 
Graphics  and  Animation  Part  2  Games  To  Program,  New 
Directions  m  l^iumerica'  Computing.  An  Extended  BASIC 
"If  Facility.  Beating  Computer  Anxiety.  Capture  for  PET. 
8080  Tic  I  ac  Toe  Chamwalk  Programming  Problems 
March/AprillSSO  Special  Games  Issue  Recreation  Apple 
II  Hi-res  Graphics,  Delicious  Functions.  Galaxy  II,  Fairy 
Chess,  Raging  Robois,  Program  tnstmction  Builder.  Data 
Retrieval  An  Introduction 

May/June  1980  Introduction  to  Computer  Music  CBBS 
Phone  Numbers.  6502  Machine  Language.  The  Eleclric 
Phone  Book.  Number  Translaiion,  Sea  Search.  Apple  Am 
mation.  Twister  Move  Generator.  DOZO,  Shell  Game,  Home 
Video  Displays.  A  ProiMSed  Graphics  Language 
July/August  1980  Fantasy  Games  Issue  Wnie  Your  Own 
Compuier  Fantasy  Simulation,  Wizards  Castle,  On  Future 
Fantasy  Games,  Wonderful  World  ol  Eamon,  In  Dclenso  ol 
Hackers.  Touch  Panels  and  Interactive  Graphics 
September/October  1980  Probability  Trees  Big  Business 
on  llie  Micro.  The  Best  ol  Peoples  Computer  Company 
Computer  Analysis  of  Aihletics,  Word  Search.  Computers  in 
Sports  (Medicine.  Wired,  Revolution  in  Typography'. 
Textrapoiatlon 

November^EJeeember  1980  Computerized  Voling. 
Compuier-Using  Educators,  Hot-rod  Computers.  House  of 
the  Future,  Yole,  DOZO  in  Pascal.  What  is  Truth',  Sixth 
Order  Magic  Squares  on  a  TRS-80 
JanuaryiFebruary  1981  The  Education  Revolution  Com 
puter  Games  in  Ihe  Classroom,  An  Art-producing  Turtle, 
Computer  Literacy  Resources,  Musical  Com|x)silions 
Using  Computers.  Microcomputers  in  China.  Twenty  Ques- 
tions. The  Pirate's  Ule  for  Me.  Computers  and  the  Volcanic 
Fallout 

March'April  1981  Space  Exploration  Frontiers  lor  You  and 
Your  Micro.  Voyage  To  Aniares  A  Spaceship  Simulator.  The 
Compuier  as  Chess  Ally,  Star  Trek  A  Dialogue  Aporoach, 
Mark  of  Breeding  (liciion[  The  Fifteen  Puzile 
May.'June  1981  Using  Computers  at  Sesame  Place  Atari 
PILOT  and  Tuhle  Graphics.  Computer  Anatomy  tor  Begin- 
ners The  Impact  of  Micros.  Nevada-style  B-spo!  Keno. 
Sketch  Pad.  Sum  of  the  Digits  TRS  80  Propeny  Manage. 
menj  Program  The  Pocket  Comer 
July/August  1M1  Which  Computer  Should  You  Buy' 
Commodore  s  New  Rainbow  Machine  The  Wired  Nation 
t3o  We  Want  IP,  Computers  at  the  Junior  Museum.  3-D  Tic 
Tac  Toe  for  PbT  Number  Crossword  for  all  Computers 
Septeniber.'October  1981  dS  Ways  To  Make  Money  With 
Your  Micro.  How  To  Stan  A  Software  Exchange.  Who  Are 
Compuier  Criminals''.  Micros  Behind  Bars.  Number  Sys- 
tems Compuier  Kroek-knock  Jokes  m  BASIC  and  LISP.  For 
Photographers  Ont/,  Rbonacci  l^im,  Roman  Numeral  Con- 
versum  F^rogramum 


Any  Twenty  Issues: 


S25.00 
S30.00 


Krcll's  College  Board 

SAT* 

Preparation  Series 

NEW  FOR  83 


A  COMPREHENSIVE  PflEPAflATION 
PACKAGE/ M0flETHAN4OPflOGHAMS/S299.95 

1.  Olignostlc  )nil|sls 

2.  Pntcriiitlon  ol  indlviiiuil  study  plain 

3.  Covirigi  of  ill  SAT*  skills 

4.  UtilimilMl  drill  ind  pnctici 

5.  SAT*  Eiim  Otiistton  slaulilor 

6.  Alt  qutsliotis  in  SAT'  lormai  ind 
>l  SAT*  difllcully  lavil 

7.  Itiiluilinious  inswirs.  explinaiiiini 
and  scoring  Inr  prnblanu 

B.  Workthatl  giitaratiiin  and  parfarmanci 

imniliiring  -  |a|ilianal| 
9.  A  compltta  ricird  managifitnl  syslim  - 
lopllnnall 

Systamalic  inslruittlon  In  panlMnt  malli. 
varbal  and  last  taking  skills  -  laptlonalj 
Krall's  uniqua  logical  dislgn  provides 
perunalizad  lostnictiiin  for  tacli  studinl 

according  to  imJlviduai  lutds. 

APPLE.  ATARI,  COMMODOflE.  CBH/PET. 

CP/M.  I.B.M..  RADIO  SHACK  TRS-80 


ID. 


LOGO  $99 


NO  FRILLS  PAK 
I.  Two  copiat  ol  Krall's  LOGO  lor  Dppli  II* 
;.  Utility  Disk  wlitt  M.l.T.'i  valiiaPla 

damo  programs  incltiilliig  Dfitalrack 
3.  Tlia  oNlclal  M.I.T,  latlinical  mamialt  LOGO 
FOR  APPLE  II  by  H.  Alalson  i  L.  Kloti 
Ho  Frills  Turtle  Price  S99.00 

FRILLS  FOR  LOGO 
S99.95 

FRILLS  FOR  LOGO  /  SopoM  Pak  tor: 
M.t.T.  LDGO.  KBELL  &  TERRAPIN  INC. 

1.  Kralt  Ulitlty  Disk 

2.  Alice  in  LOGaLANII 

3.  LOGO  Itir  A^pla  II  -  by  H.  Abalton 

4.  Alice  in  Logoland  Primer 

5.  Comprihensiva  wall  tttiait 

6.  LOCO  i  EduuNonal  Compulin)  Jownai 


NO  FRILLS  LOGO  and 

ALL  THE  FRILLS  COMBO 

FOR  APPLE  II*      $159.95 


SPRITES  NOW  AVAILABLE 
FOR  APPLE*  and  TRS-8( 

Ty  Jf  y  Call  For  littofinallon'; 


ALSO  AVAILABLE 

lima  rra»iHf  /  Odyuan  In  Tlmt 

CamptiHcy  Proliciincy  Strias 

Pytfogcrii  ltd  ini  Origgn 

ISIK  int  f.G.  HtwtDii  /  Micro  Oautuli 

Suptr  Star  Burtail  /  Sm/d  of  ZHMk 

Krall  Giini  Pik 

i;all  for  details  ano  prices 


KREI£ 

SOFTWARE  CORR 


isaostanf  tnoa  f<WMiJ  Sma*  inm.  nt  ii7<b 

lifll    ^rT^*«l    UM6     "^n    -V    jlltCi*    '■«    i^-itt    'l»t    !jel*ft 

ifinvKi  EiMTwutqM  3(Hni  or  'hr  is^KWom  'wwitif  itrmrt 

*«ii  ■!  wrtw   (  u«wt  ^  woven  '0  'fw  i  ■  S 
*'riMfn*ri4  si  A<W)«  Corns  CtfO    'v^OkJxo    Zjrnfxaoorw'^o 


'Prices  slightly  higher  outside  U.S. 
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THE  WORLD  INSIDE  THE  COMPUTER 

A  Computer 
Language  For  Kids 


Fred  D'IgnazIo,  Associate  Editor 


In  this  column  we 
have  explored  ways 
to  make  computers 
more  accessible  to 
kids.  In  the  August  to 
December  columns, 
for  example,  we  de- 
veloped a  computer 
"friend"  for  kids. 
When  the  friend 
program  is  run,  the  friend's  face  appears  on  the 
TV  screen.  At  first,  the  friend  is  asleep.  "Ding! 
Dong!"  goes  a  bell.  The  friend  wakes  up  and 
winks.  'Tm  Ged,"  he  announces.  "Who's  out 
there?" 

The  child  answers  by  typing  in  her  name. 
The  friend  greets  the  child  and  asks  if  she'd  like 
to  play  a  game.  If  she  would,  the  friend  gives  her 
a  menu  of  the  games  in  its  repertoire. 

If  the  child  is  using  a  disk-based  system,  the 
friend  starts  the  game  automatically.  If  the  child 
is  using  a  cassette-based  system,  the  friend  helps 
the  child  load  the  game  program  from  tape. 

After  the  game,  the  friend  comes  back  on  the 
TV  screen.  "I  hope  you  had  fun,"  it  says.  It  offers 
to  play  a  new  game  with  the  child. 

The  Friendly  Operating  System 

The  friend  is  like  a  simple  operating  system.  It  is 
the  interface,  the  middleman,  between  your  child 
and  the  computer.  It  is  a  first  attempt  at  making 
computers  warmer,  more  human  and  personable. 

In  coming  months,  we'll  be  gradually  ex- 
panding the  friend's  capabilities.  Next  month,  for 
example,  I  will  write  about  a  way  tor  the  friend  to 

Fred  D'Ignazio  is  a  computer  enthimast  and  author  of  several 
books  on  computers  for  young  people.  He  is  presently  working 
on  two  major  projects:  he  is  writing  a  series  of  books  on  how 
to  create  graphics-and-soiind  adventure  games.  He  is  also 
working  on  a  computer  mystery -atxd-adveniure  series  for 
young  people. 

As  the  father  of  two  young  children,  Fred  has  become 
concerned  with  introducing  the  computer  to  children  as  a 
wonderful  tool  rather  than  as  a  forbidding  electronic  device. 
His  column  appears  monthly  in  COMPUTE!. 
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learn  more  about  the  child.  In  a  preliminary  pro- 
gram the  friend  and  the  child  will  be  "introduced." 
The  child  will  give  the  friend  personal  information: 
name,  age,  the  color  of  hair  and  eyes,  address, 
phone  number,  likes  and  dislikes. 

The  friend  will  ask  what  kind  of  friend  the 
child  would  like.  The  child  will  get  a  chance  to 
mold  the  friend  -  to  select  the  friend's  name, 
shape,  history,  likes,  and  dislikes.  If  the  child 
wishes,  the  friend  can  remain  a  computer.  Or  else 
the  friend  can  become  something  completely 
imaginary  and  make-believe. 

In  fact,  the  child  will  be  able  to  use  the  'Tn- 
troduction"  program  to  create  several  friends. 
The  friends  will  have  different  characteristics  and 
names. 

If  the  child  wishes,  she  can  introduce  the 
friends  to  each  other. 

Friendly  Programming 

The  computer  friends  should  liven  up  y.our  child's 
computing.  But  they  won't  help  with  programming. 

No  matter  how  many  games  a  friend  has  up 
its  "sleeve,"  the  chUd  is  never  actually  program- 
ming the  computer.  He  or  she  is  interacting  with 
the  friend  and  its  programs.  But  not  programming. 
Instead,  in  a  way,  the  friend  is  programming  the 
child. 

This  is  one  of  the  major  drawbacks  of  the 
computer  friends.  They  don't  encourage  children 
to  write  programs  on  their  own.  At  least  half  of 
the  value  of  the  computer  is  unleashed  when  you 
program  it  yourself.  Without  that  opportunity, 
your  child  is  missing  out  on  a  lot. 

Right  now  the  friend  is  a  friendly  operating 
system.  What  we  need  is  a  friend  that  can  also  act 
as  a  friendly  computer  language.  Then  the  friend  can 
encourage  the  child  to  create,  save,  and  run 
programs. 

Beyond  Logo 

"Wait  a  second!"  you  say.  "What  about  BASIC, 
PILOT,  and  Logo?  These  languages  are  easy  to 
learn.  They  are  friendly.  They  are  perfect  for 
kids." 


FOR  ALL  YOUR  SOFTWARE  NEEDS 
AT  THE  LOWEST  PRICES 

We  have  one  of  the  largest  selections  of  software  availableforyour  home  computer  at  the  lowest  prices.  You  will 
find  all  of  the  top  games  and  office  management  software  in  our  catalog  at  from  20%  to  30%  below  retail, 


Monster  Maie  (Rom) 
Platter  Mania  (nom) 
Cmopliner  (DISK) 
Embargo  (Rom) 
Raster  Blaster  (disk) 
Frogger  (d/o 
Wlzzard  of  Wor  (d/c) 
Slime  <D/C) 
Serpentine  (D/C/Rom) 
Steller  Shuttle  (O/C) 


ATARI® 

Retail  Our  Price 

im)          539,95  $29.95 

1)            S39.95  $29.95 

S34.95  $25.95 

S49.95  $34.95 

:)             S29.95  $18.00 

S34.95  $24.95 

/C)          S39.95  $29.95 

S34.95  $24.95 

m          S3495  $24.95 

:)             S2995  $20.95 


Retail    Our  Price 
S29.95        $23.95 


Atari "  &  Atari  APX  -  programs  now  available  at  25%  off 
suggested  retoil  it  you  mention  ttiis  ad. 

TG  Trackball  S64  95        $51.95 

WIco  Trockboll  S69  95        $57.95 

And  manv,  monv  more.  Call  for  an  update, 
of  new  titles,  including  Atari  VCS'. 


$24.95 


DISKEHE  SPECIAL 

Box  of  10  witti  Plastic 
Library  Case 


Apple  Panic  S29.95  $23.95 

Call  to  Arms  S29.95  $23.95 

Curse  of  Ra  S19,96  $15.95 

Frogger  334.95  $27.95 

Jabber  Taiky  S29.95  $23.95 

Temple  of  Apshoi  S39.95  $29.95 

Upper  IJeaches  of  Apstiai  Si  9  95  $15.95 

Oil  Barons  S100.00  $75X10 

•MatheMagic  S6995  $«750 

•Sraptimagic  S89  95  $6750 

•Combo  Rack  S159.90  $119.95 
Visicorp/MicropfO  -  25%  of  all  titles 
including  Visicolc  &  Wordstar. 

TG  Joy  Stick  S64  95  $49.95 


VIC 

Colt  for  more  infofmofion  on  new 
softwore  for  trie  fostest  growing  Home 
Computer  todav 

Retail  Our  Price 
Crush,  Crumble  S  Chomp  (coss  >    $2995     $23.95 
Astrobllti  (Con )  $46.95      $37.50 

Chopllfler  (Cart )  S44.95      $35.95 

Martian  Raider  (Coss )  S19.96     $15.95 

Ricochet  tcass )  S1995     $15.95 

Sword  olFargoa I  (Cass)  529.95     $23.95 

Serpentine  (Ccn ;  S44.95     $35.95 

Apple  Panic  (Can }  S44.95      $35.95 

Sfvark  Trap  (Coss)  519,95      $15.95 

Trashman  (Can  1  $4695     $3750 

\    Rescue  at  Rigel( Cass)  529.95     $23.95 

,   Multlsound  Synthesizer  (Cass)   S19.95     $15.95 
Monster  Maze  (Cort)       S39.95     $31.95 


Single-Sided/Double  Density 

(40  track)  withi  reinforced 

hul>ring. 

Call  for  Prices  on 

Maxell  and 

Verlxjtim. 


APPLE 

Sea  Fox 
Serpentine 
'MatheMagic 
'Graphmagic 

*Combo  Pack 
Oil  Baron 
New  World 
Snooper  Troops 
Wizardry 
Star  Blazer 
Ruski  Duck 

Rescue  at  Rigel 
3-Pack       Morlock's  Towet 

Datestone  of  Ryn 
Raster  Blaster 
TG  Joystick  Apple  II  ■ 
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My  answer  to  that  is:  Do  you  have  kids  of 
your  own?  Do  you  teach  kids?  Have  you  ever 
tried  to  teach  little  kids  how  to  use  BASIC?  Or 
PILOT?  Or  Logo? 

1  have  two  kids.  My  daughter  Catie  is  almost 
seven.  She's  a  first  grader.  My  son  Eric  is  three 
and  a  half.  Eric  spends  his  mornings  at  "Miss 
Eleven's  Castle"  (Evelyn's  Day  Care). 

Both  kids  are  whizzes  at  using  the  family 
computers.  They  have  their  own  disks  and  tapes. 
They  can  turn  the  computers  on  and  off,  boot  up 
disks,  run  programs,  and  key  in  the  letters,  num- 
bers, and  words  the  programs  request.  Both  kids 
know  all  the  special-function  keys  on  the  computer 
keyboard. 

But  try  getting  them  to  program?  Forget  it. 
I  can  understand  Eric's  reluctance  to  program. 
After  all,  the  kid  doesn't  even  know  how  to  read 
or  write.  If  he  gets  6's  and  9's  mixed  up,  and  M's 
and  W's,  how  can  I  expect  him  to  master  FOR/ 
NEXT  loops,  string  variables,  subroutines,  and 
arrays? 

But  Catie  is  a  different  matter.  She  reads 
Nancy  Drew  mysteries  and  "Choose  Your  Own 
Adventure"  books.  She  is  good  at  arithmetic,  and 
she  loves  logic  games,  puzzles,  and  mazes.  But 
she  has  no  interest  in  programming. 

Maybe  it's  just  getting  over  the  first  hurdle. 
Unfortunately,  Catie  and  I  have  been  stuck  on 
that  hurdle  for  over  two  years. 

The  first  hurdle  is  the  first  line  of  code  in  a 
program. 

That  first  line  is  invariably  a  FOR/NEXT  loop. 
The  FOR/NEXT  loop  might  do  different  things.  It 
might  print  the  message  "CATIE  LOVES  MOWIE" 
a  thousand  times,  all  over  the  TV  screen.  (Mowie 
is  Catie's  kitty.)  It  might  make  the  sound  of  a  police 
siren  or  a  dropping  bomb,  or  the  noise  of  water, 
or  of  crashing  dishes.  Or  it  might  draw  a  drunken 
fly  wandering  across  the  screen. 

What  is  Catie's  reaction  to  all  this?  It's  not 
positive,  I'll  tell  you  that. 

Even  if  I  get  the  fly  to  change  into  16  different 
colors,  Catie  couldn't  care  less.  After  the  first  line 
of  code,  her  reaction  is  sudden  and  dramatic.  She 
gets  hungry.  Or  she  has  to  go  to  the  bathroom. 
Or  she  has  a  headache.  Or  her  spine  dissolves 
and  I  get  to  watch  her  slide  out  of  her  seat  and 
collapse  into  a  puddle  on  the  floor. 

Or  else  she  begins  giggling  and  acts  silly.  She 
begins  typing  on  the  computer  with  her  nose.  Or 
her  tongue. 

This  is  an  embarrassing  situation. 
On  all  sides  we  hear  about  friendly  com- 
puters, computer  hteracy  for  kids,  teaching  kids 
to  speak  "computer"  along  with  English.  And 
here  1  am,  a  computer  expert,  a  writer,  an  advocate 
for  teaching  computing  to  kids.  So  what  do  I  do?  I 
try  to  drag  my  kids  into  the  computer  age. 
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But  they  don't  want  to  go. 

Computer  Literacy  For  Whom? 

It's  not  so  much  that  my  kids  resist  me  actively. 
It's  just  that  they  don't  see  the  point.  They  have 
too  much  itching  powder  in  their  pants  to  make 
them  sit  still  long  enough  to  program. 

At  least  using  the  languages  available  now. 

But  what  if  we  created  programming  lan- 
guages that  incorporated  the  same  ingredients  as 
the  best  software  designed  for  children?  What  are 
these  ingredients?  Quick  response,  for  one.  Other 
ingredients  include:  achon,  sound  effects,  pic- 
tures, colors.  Quick  mastery,  a  sense  of  power 
and  control.  Progress.  Encouragement.  Humor. 
These  are  qualities  found  in  all  good  software  for 
kids.  But  these  qualities  are  not  evident  in  pro- 
gramming languages.  Even  in  PILOT.  Even  in 
Logo. 

What  Do  You  Think? 

I  hope  1  have  lit  some  fires.  Or  started  some 
fights. 

What  do  you  think?  What  kind  of  experiences 
have  you  had  with  your  younger  kids?  Have  they 
been  similar  to  my  experiences,  or  different? 

Over  the  next  few  months  as  1  continue  to 
develop  the  computer  friend  and  to  write  about 
other  subjects,  I  plan  to  design  and  develop  some 
prototype  programming  languages  for  little  kids. 
The  languages  will  be  written  in  BASIC  {or  PILOT 
or  Logo).  They  will  be  simple  and  experimental, 
something  you  can  type  into  your  computer  and 
try  yourself. 

Also,  the  languages  should  contain  the  same 
qualities  that  make  good  programs  so  popular 
with  kids.  Maybe  the  programming  will  be  in 
terms  of  colors,  or  sounds.  Maybe  in  terms  of 
shapes. 

However  it's  done,  the  kids  should  be  able  to 
create  programs  themselves.  They  should  be  able 
to  save,  retrieve,  and  run  those  programs.  The 
programs  should  not  be  trivial.  They  should  do 
something.  (Of  course,  they  are  doing  something 
if  they  are  teaching  a  child  how  to  program.) 

Most  of  all,  the  programming  language 
should  be  fun  for  the  kids  to  use.  It  should  teach 
the  kids  that  programming  isn't  something  ugly 
that  you  have  to  do  to  get  something  nice.  It's  fun 
in  itself.  It's  a  way  to  express  yourself,  like  coloring 
or  playing  music,  or  dancing. 

The  language  shouldn't  deter  kids.  It  should 
encourage  them  to  sit  down  and  write  a  whole 
program.  Even  a  short  program. 

Please  write  to  me  and  tell  me  what  you  think. 
Send  your  letters  to: 
Fred  D'lgunzio 
do  COMPUTE!  Magazine 
P.O.  Box  5406 
Greensboro,  NC  27403  Q 
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The  Joy  Of  Joysticks 

Atari/Commodore  Gome 
Controller  Roundup 


Tom  R.  HalfhilL  Features  Editor 
Charles  Brannon,  Editorial  Assistant 


These  joysticks  and  joystick  substitutes  will  work  with 
the  Atari  400/800/1200X1  computers,  Commodore  64, 
VIC-20,  and  P  Series  computers,  the  Commodore  Max 
Machine,  the  Atari  VC$  and  5200  videogame  machines, 
and  the  Sears  Video  Arcade.  Some  of  the  products,  with 
proper  adapters,  also  work  loith  Apple,  TRS-80,  or 
Texas  Instruments  computers,  and  the  Colecovision 
game  machine. 


Maybe  you're  playing  a  PflC-Mfl«-type  game. ... 

Fleeing  desperately  from  a  relentless  ghost, 
you  make  a  break  for  the  last  energy  pellet  that 
will  allow  you  to  turn  the  tables  on  your  pursuer. 
You  try  to  round  a  corner  in  the  maze,  but  sud- 
denly find  yourself  slapping  up  against  a  wall. 
Why  can't  you  turn?  Blast  that  sticky  joystick  any- 
way! You've  had  it. 

Or  maybe  you're  playing  a  Missile  Command- 
type  gan^e. . . . 

MIRVs  and  ICBMs  are  raining  down  and  that 
infernal  smart  bomb  is  making  straight  for  your 
last  city.  Quickly  positioning  the  crosshair  with 
the  joystick,  you  take  aim  and  fire  your  last 
ABM.  ..and  miss.  If  only  you  had  a  trackball  like 
the  one  you're  accustomed  to  in  the  arcades! 

Or  maybe  you're  playing  an  Asteroids-type 
game.... 

Hopelessly  surrounded  by  an  oncoming 
hailstorm  of  space  debris,  you  yank  back  on  the 
joystick  to  flip  your  spaceship  into  hyperspace, 
and  find  yourself  dizzily  spinning  instead.  Oh, 
for  a  hyperspace  button  like  the  one  in  the 
arcades! 

The  Joy  Of  Joysticks 

Don't  give  up  the  spaceship  -  there  is  relief.  A 
growing  national  obsession  with  home  computer/ 
video  games  has  spawned  an  expanding  market 
in  custom  game  controllers.  Only  a  year  ago  there 
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were  few  alternatives  to  the  common  Atari-type 
joysticks  supplied  by  the  various  manufacturers 
which  use  the  Atari  joystick  standard.  Now  there 
are  more  than  a  dozen  to  choose  from.  The  con- 
trollers covered  in  this  overview  were  gathered 
after  visiting  computer  stores,  scanning  magazine 
advertisements,  and  scouting  new  products  at 
trade  shows.  While  there  are  sure  to  be  even  more 
by  the  time  this  article  appears,  we  tried  not  to 
leave  any  of  the  existing  products  out. 

At  first,  it  might  seem  that  all  joysticks  must 
be  more  or  less  alike.  Can  there  really  be  that  much 
difference?  After  all,  what  is  there  to  a  joystick? 

Externally,  as  the  photos  show,  there  is  a 
wide  range  of  configurations  for  joysticks  (the 
name  joystick,  incidentally,  originates  from  an 
early  aviators'  term  for  an  airplane's  control  stick). 
Some  joysticks  are  made  to  be  hand-held  and 
manipulated  with  a  finger  or  two.  Others  are  de- 
signed to  rest  on  a  tabletop  and  to  be  controlled 
with  one  hand.  Some  have  hand-sized  grips  in- 
stead of  short  sticks.  Some  mount  the  fire  button 
on  the  base,  others  on  the  stick,  and  stillothers 
have  both. 

Internally,  there  can  be  even  greater  differ- 
ences. Some  are  constructed  largely  of  plastic, 
others  of  metal.  The  construction  largely  accounts 
for  a  joystick's  "feel."  Since  feel  is  a  highly  sub- 
jective reaction,  we  will  avoid  value  judgments  as 
much  as  possible.  There  is  no  substitute  for  trying 
a  joystick  yourself. 

Some  controllers,  of  course,  are  not  joysticks 
at  all.  The  push-button  boxes  are  intended  largely 
for  Asteroids-type  games,  duplicating  the  arcade 
controls.  Trackballs  are  at  their  best  in  games  re- 
quiring rapid  360-degree  movement,  such  as  Mis- 
sile Command  and  Centipedes. 

And  finally,  a  word  about  the  standard  Atari 
joystick.  It's  received  some  bad  press,  not  all  of  it 
deserved.  It's  accused  of  being  too  fragile,  unre- 


and  sofhere  were  keys 
fortheAtari40a 


.n  the  beginning  there  was  the  membrane  keyboard. 

So  it  was  to  be  done  that  Inhome  Software  would  create  a  full-stroke 
keyboard  for  the  Atari  400  Home  Computer  and  it  would  be  called  the  B  Key 
400,  and  would  sell  for  $119.95  U.S.  funds. 

The  new  B  Key  400  was  made  so  easy  to  install  that  the  owner  could  do 
it  himself  in  a  miraculous  two  minutes. 

With  the  B  Key  400  keyboard  from  Inhome  Software,  you  will  follow 
into  the  land  of  professional  home  computers  that  are  powerful,  easy  to 
program  and  have  a  great  capacity  that  can  be  made  even  greater  with  Inhome 
Software  48K  and  52K  memory  boards.  It  was  done  and  it  was  good. 

lfVHOI\/€ 

ADVANCING  THE  PROGRESS 

Inhome  Software  Incorporated,  2485  Dunwin  Drive,  Mississauga,  Ontario.  L5L 1T1  (416)  826-0775,  Atari  is  a  trade  mark  of  Atari  Inc.  Made  in  Canada 


sponsive,  and  even  ugly.  The  joysticks  do  wear 
out  after  months  of  heavy  use,  but  this  isn't  all 
the  joystick'sTault.  First,  in  our  experience,  many 
"broken"  joysticks  are  really  the  victims  of  faulty 
cords.  The  cords  are  subjected  to  a  lot  of  twisting 
and  pulling,  and  the  thin  wires  tend  to  fray  and 
snap.  A  dead  joystick  can  often  be  revived  by 
replacing  the  cord.  Keep  this  in  mind  when  ad- 
miring a  custom  joystick's  hefty  construction:  the 


If  might  seem  that  all  joysticks 

must  be  more  or  less  alike. 

Can  there  really  be  that 

much  difference? 


standard  cord  is  probably  its  weakest  link. 

Second,  when  an  Atari  joystick's  joint  or 
switches  do  break,  it  is  often  the  fault  of  excessive 
flexing.  Contrary  to  some  beliefs,  the  Atari  joystick 
IS  pretty  responsive.  Only  a  slight  deflection  is 
required  to  activate  its  switches.  But  its  inherent 
stiffness,  and  the  lack  of  any  tactile  feedback-  that 
is,  a  positive  click  or  snap  when  a  switch  makes 
contact  -  encourages  people  to  wrench  it  harder 
than  they  have  to.  Games  with  slow  joystick  re- 
sponse, especially  those  written  in  BASIC,  aggra- 
vate this  problem. 

Atari  Joystick 

Since  the  Atari  joystick  is  the  standard  against 
which  the  others  are  most  often  compared,  we'll 
start  by  pointing  out  that  it's  a  two-handed  in- 
strument. Note  that  some  joysticks  permit  one- 
handed  operation,  freeing  the  other  hand  for  the 
keyboard  (or  for  holding  on 
to  a  chair). 

Some  people  increase  the 
leverage  by  jamming  onto 
the  end  of  the  stick  a 
PVC  plastic  "T" 
connector  (avail- 
able at  hardware 
stores)  or  even  a 
wine  bottle  cap. 
The  Atari  joystick 
includes  a  four-foot 
cord. 

Atari  Joystick 

Atari,  Inc. 

1196  Borregas  Aventie 
Simmjvale,  CA  94086 
$9.95  Each 

Slik  Stik 

The  Slik  Stik  is  one  of  two  joysticks  by  Suncom. 
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Both  resemble  the  Atari  joystick,  but  incorporate 
some  important  differences.  The  Slik  Stik's  stick 
is  only  about  half  the  height  of  the  Atari's,  but  is 
topped  by  a  jawbreaker-sized  red  ball  for  easy 
handling.  And  while  the  Slik  Stik  doesn't  flex  any 
more  than  the  Atari  stick,  the  action  is  more  posi- 
tive and  you  can  feel  a  slight  detent,  or  click.  The 
fire  button  is  very  small  but  responsive. 

The  Slik  Stik  has  a  long  six-foot  cord 
reinforced  at  both  ends 
with  tough  plastic  collars 
where  the  cord  joins  the 
joystick  base  and  plug. 
Suncom  markets  the  Slik  j 
Stik  as  a  direct  replace- 
ment for  the  Atari  joy- 
stick, and  it  is  the  only 
controller  we  reviewed 
which  costs  the  same  as 
the  Atari  product. 

Slik  Stik 
Suncom,  Inc. 
270  Holbrook  Drive 
Wheeling,  !L  60090 
$9.95 

Starfighter 

Suncom's  Starfighter,  advertised  as  "The  Ultimate 
Joystick,"  is  very  similar  to  the  company's  Slik 
Stik.  However,  Suncom  claims  it  is  more  ruggedly 
constructed  than  their  less  expensive  product, 
and  it  is  guaranteed  for  two  years  instead  of  90 
days. 

Where  the 
Slik  Stik  has  a 
ball-tipped 
controller,  the  | 
Starfighter  has 
a  smooth  plastic' 
cylinder  with  a 
rounded  top.  It  is 
taller  than  the  Slik 
Stik,  but  still  shorter 
than  the  Atari  stick. 
The  action  is  more 
positive,  and  the  contacts  in  all  eight  positions 
can  be  distinctly  felt.  What's  more,  there  are  defi- 
nite "stops"  to  the  stick's  movements,  so  it  can't 
be  damaged  by  over-twisting  as  the  Atari  joystick 
can.  The  Starfighter  has  the  same  convenient  six- 
foot  cord  and  reinforced  connections  as  the  Slik 
Stik. 

Starfighter 

Suncom,  Inc. 

$26.95 

Baylis  Big  Stick 

The  Baylis  Big  Stick  is  the  largest  controller  we 
tested.  Actually,  its  name  is  something  of  a  mis- 
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532267-9  SI  6.95 

AN  INTRODUCnON  TO  VISI- 
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016/054  S22.95 
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58Z337-3B  S29.90 
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BASIC:  GETTING  STARTED  By 

W.  S.  Davis 

58235S-1  S5.95 

INTERFACE  PROJECTS  FOR 
THE  TRS-80  By  R.  C.  Hallgren 
582466-3  SI  8,95 

PROJECTS    IN    MACHINE    IN- 
TELUGENCE  FOR  VCHHI  HOME 
COMPUTER  By  D.  L.  Heiserman 
582574-0  $17.95 

APPLE  PASCAL  GAMES  By  D. 

Hergert  &  J.  T.  Kalash 

5a2521-X  S19.95 

TR5-SO   GRAPHICS    FOR   THE 
MODEL  I  AND  MODEL  III  By  D. 

Kater  &  S.  Thomas 

333/033  S12.9S 

MICROCOMPUTER  GRAPHICS 
AND    PRflGRAMMING    TECH- 
NIQUES By  H.  Katzan,  Jr. 
582576-7  $18.95 


INTRODUCTION     TO     WORD- 
STAR'" By  A.  Naiman 
582594-5  S21,95 

TEACHING  YOUR  COMPUTER 
TO  TALK:  A  M^inual  of  Com- 
mand and  Response  By  E.R.  Teja 
582433-7  SI  5.95 

INTRODUCTION  TO  COM- 
PUTER  ORGANIZATION    By    I. 

Tomek 

582561-9  $23.95 

PRINCIPLES  OF  INTERACTIVE 
COMPUTER  GRAPHICS,  2/e  By 

W.  M.  Newman  &  R.  F.  Sproul! 
463/387  B  $32.50 

(Counts  as  2  of  your  3  books) 

THE  SMALL  COMPUTER  CON- 
NECnON  By  N.  I.  Shapiro 
564/124  S16.95 

THE  DEVIL'S  DP  DICTIONARY 

By  S.  Kelly-Bootle 

340/226  $8.50 


THE    SOUL    OF   A    NEW   MA- 
CHINE By  T.  Kidder 
582439-6  Si  3.95 

APPLE  PASCAL  By  P.  Luehrmann 
491/712  SI  6.95 

MICROCOMPUTER      OPERAT- 
ING SYSTEMS  By  M.  Dahmke 
150/710  SI  5.95 

WORD    PROCESSING    HAND- 
BOOK By  1.  Rores 
582645-3  B  $34.50 

(Counts  as  2  of  your  3  books) 

INVITATION  TO  FORTH  By  H. 

Katzan,  Jr. 

582284-9  SI  7.50 

PROGRAMMING  WITH  ADA: 

An  Introduction  by  Means  of 

GraduiMed  Examples  By  P.  Weg- 

ner 

789/24X  SI  7.95 


Why  YOU  should  join  the  Byte  Book  Club  now! 


Best  and  newest  books  from  ALL  publishers!  Books  are  se- 
lected from  a  wide  range  of  publishers  by  expert  editors  and  con- 
sultants to  give  you  continuing  access  to  the  best  and  latest  books  in 
your  field. 

Big  savings!  Build  your  library  and  save  money  tool  Savings  range 
up  to  30%  or  more  off  publishers'  list  prices — usually  20'?t  to  25%, 

Bonus  booksl  You  will  immediately  begin  to  participate  in  our  Bo- 
nus Book  Plan  that  allows  you  savings  of  between  70%-80%  off  the 
publishers'  prices  of  many  professional  and  general  interest  books! 

Convenience!  14-16  times  a  year  (about  once  every  3-4  weeks)  you 
receive  the  Club  Bulletin  FREE.  It  fully  describes  the  Main  Selection 


and  alternate  selections.  A  dated  Reply  Card  is  included.  If  you  want 
the  Main  Selection,  you  simply  do  nothing — it  will  be  shipped  auto- 
matically. If  you  want  an  alternate  selection — or  no  book  at  all — you 
simply  indicate  it  on  the  Reply  Card  and  return  it  by  the  date  speci- 
fied. You  will  have  at  least  10  days  to  decide.  If.  because  of  late  deliv- 
ery of  the  Bulletin  you  receive  a  JVlain  Selection  you  do  not  want,  you 
may  return  it  for  credit  at  the  Club's  expense. 

As  a  Club  member  you  agree  only  to  the  purchase  of  three  additional 
books  during  your  first  year  of  membership.  Membership  may  be  dis- 
continued by  either  you  or  the  Club  at  any  time  after  you  have  pur- 
chased the  three  additional  books.  Orders  from  outside  the  U.S.  can- 
not be  accepted. 


pifja       Fill  out  the  card  and  mail  today!  If  the  card  is  missing,  write  to 


I. nil     BYTE  BOOK  CLUB,  P.O.  Box  582,  Hightstown,  New  Jersey  08520 


nomer;  the  stick  itself  is  only  two  and  a  half  inches 
high,  including  the  large  red  ball  on  the  tip.  It  is 
the  base  that  is  big  -  nearly  eight  inches  square. 
Obviously,  the  Baylis  is  designed  to  be  rested  on 
a  tabletop  or  lap  and  operated  with  one  hand. 

The  base  is  heavy  enough  to  permit  this  kind 
of  operation,  although  it  does  tend  to  rock  around 
a  bit  during  heavy  action.  However,  there  seems 
to  be  plenty  of  empty  room  inside  the  base  to  add 
weights,  if  you  want  to  customize  it.  The  stick 
itself  is  a  rigid  steel  shaft  built  to  tough  arcade 
standards. 

The  response  is  very  flexible  and  positive, 
with  more  "travel"  than  many  joysticks.  The  fire 
button  also  is  a  large,  arcade-style  device.  The 
cord  is  on  the  short  side,  only  two  and  a  half  feet 


long,  but  since  this  oversized  controller  is  not 
meant  to  be  hand-held,  this  probably  will  not  be  a 
handicap. 

The  first  Baylis  Big  Stick  we  sampled  did  not 
function  in  five  of  the  eight  directions.  The  internal 
switches  were  working  perfectly,  so  the  problem 
was  traced  to  the  cord.  This  is  a  perfect  example 
of  how  even  the  most  solidly  constructed  joystick 
can  be  paralyzed  by  the  weakest  link  of  any  con- 
troller-its  cord. 

Baylis  Big  Stick 

Released  By: 

Torreif  Eni^berg  Smith  Co. 

P.O.Box  1075 

Glendalc,  CA  91209 

$59.95 

WICO  Command  Control 

WICO's  Command  Control  joystick  is  ruggedly 
built  to  arcade  standards,  with  a  steel  shaft  inside 
the  plastic  stick  and  metal  parts  at  critical  joints. 
This  construction  is  not  surprising,  since  WICO 
happens  to  be  a  major  suppUer  of  controllers  for 
commercial  arcade  machines. 

The  Command  Control  joystick  has  a  long 
"baseball-bat"  handle,  long  enough  to  wrap  your 
whole  hand  around.  The  action  is  smooth  and 
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flexible,  with  almost  as  much  travel  as  the  Big 
Stick.  There  is  a  small  fire  button  on  the  tip  of  the 
stick  and  a  larger  one  in  the  usual  position  on  the 
base.  A  slide  switch  on  the  base  selects  between 
the  two.  The  cord  is  five  and  a  half  feet  long, 
strengthened  with  a  plastic  collar  at  the  base  end 
only. 

WICO's  product  line  includes  two  other  joy- 
sticks, a  trackball,  extension  cords,  and  adapters 
for  Texas  Instruments  com- 
puters, the  Radio  Shack 
TRS-80  Color  Computer,  and 
the  Apple  II.  The  Red  Ball 
joystick  has  a  large  ball 
mounted  on  the  stick  with 
the  same  base  as  the 
Command  Control 
joystick,  and  the 
Command  Control 
Deluxe  features  a 
bathke  handle  on 
a  much  larger  base. 
All  models  are  built 
to  the  same  standards. 


WICO  Command  Control 

WlCO-Constimer  Division 

6400  W.  Gross  Point  Road 

Niles,  IL  60648 

Command  Control  $29.95 

Red  Ball  $34.95 

Command  Control  Deluxe  $39.95 

Pointmaster 

The  Pointmaster  is  from  Discwasher,  a  company 
whose  best-known  product  is  a  popular  cleaning 
system  for  phonograph  records.  The  Pointmaster 
consists  of  a  long  plastic  handle  with  a  molded 
grip,  attached  with  a  ball  joint  to  a  plastic  base. 
Since  this  unit  is  too  light  to  use  as  a  one-handed 
model,  check  to  see  if  it  is 
comfortable  to  use  as  a  hand- 
held model,  given  its  large 
size. 

The  stick  is  flexible 
enough,  but  there  are 
no  obvious  contact 
points  or  "stops,"  so 
players  should  be 
careful  not  fo  force 
the  handle  too  far 
in  the  heat  of 
video  combat.  Due 
to  the  stick's  lever- 
age and  flexibility, 
precise  positioning  is 
sometimes  difficult. 
The  contoured  fire  button. 
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COMMODORE  VIC  -  20 


VIC  •  20  is  a  registered  trademark  of  Commodore  Business  Machines,  Inc. 
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SIX  TOOLS  TO  HELP  YOU  WRITE  YOUR  OWN 
FAST  ACTION   ARCADE-STYLE  GAMES 


DECODER  —  Decodes  programs  written  in  machine  language  (like  game  cartridges,  utility  cartridges,  and  even  the 
computer's  own  internal  operating  programs).  Produces  a  program  in  an  English-like  language  (Assembler)  which  can 
be  studied  to  figure  out  how  they  did  it.  The  programs  created  with  the  decoder  can  be  customized  with  the  EDITOR 
AND  INCORPORATED  INTO  YOUR  OWN  NEW  GAME  PROGRAM.  The  ASSEMBLER  turns  your  programs 
created  with  the  Decoder  and  the  Editor  back  into  machine  language  and  puts  them  out  lo  tape  or  disk  so  the  LOADER 
can  load  them  into  the  computer's  memory  to  be  tested  and  RUN.  The  MONITOR  assists  you  in  debugging  your  new 
game  program  by  allowing  you  to  run  it  a  step  at  a  time  and  making  modifications  if  you  need  to.  The  INSTRUCTION 
GUIDE  is  written  so  that  even  a  beginner  can  learn  the  skills  needed  lo  become  a  pro!!! 
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$49.95  plus  $2.00  p&h  buys  the  kit  that  could  make  you  rich.  Why  wait? 
Send  check,  M.Q.,  VISA/MC  (S2.00  s.c,  please  include  expiration  date),  or  specify  COD  (add  $3.00)  lo: 
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mounted  on  the  tip  of  the  handle,  has  almost  no 
travel.  When  first  toying  with  the  Pointmaster, 
without  plugging  it  in,  we  feared  the  button  would 
have  a  "dead"  feel.  But  actually,  it  turned  out  to 
be  very  sensitive  and  fast. 

The  cord  is  five  feet  long,  reinforced  with  a 
collar  at  the  base  end  only. 

Poiiilinaster 
Disaoasher,  Inc. 
1407  N.  Providence  Road 
Cohimbiii,  MO  6520J 
$16.95 

Quick  Shot 

Spectravision's  Quick  Shot  joystick  has  one  unique 
feature  that  interested  us  immediately  -  the  four 
rubber  pads  that  are  standard  on  other  joysticks 
can  be  removed  and  replaced  with  four  suction 
cups.  This  allows  Spectravision  to  make  the  joy- 
stick small  and  light  enough  to  be  hand-held,  yet 
still  capable  of  being  anchored  firmly  to  a  tabletop 
for  one-handed  use  without  resorting  to  a  huge 
base  or  extra  weights.  We  found,  however,  that 
the  tabletop  must  be  very  smooth  for  the  suction 
cups  to  stick,  even  if  they  are  moistened. 

Plastic  construction  dominates  in  the  Quick 
Shot.  The  stick  is  a  large,  molded  pistol  grip  that 
fits  an  adult's  hand  better  than  most  of  the  other 
joysticks  we  tested.  The  action  is  flexible,  with 
definite  stops,  although  the  contact  points  are 
hard  to  feel.  There  are  two  fire  buttons,  one  on 
the  stick  and  another  on  the 
base,  and  both  are  always 
"live,"  so  you  can  switch 
back  and  forth  in  mid-action. 
The  buttons  also  have  a 
detent,  or  "click,"  at  the 
bottom  of  their  travel. 

The  Quick  Shot  in- 
cludes a  four-foot 
cord  strength- 
ened at  the 
base  end  only. 


Quick  Shot 
Sf'i'ctnivisioii 
39  W.  37th  Street 

Neu'  York.  NY  10018 
SU.SS 


Le  Stick 

Le  Stick  is  the  most  unusual  joystick  we  tested. 
Datasoft  claimed  in  early  magazine  ads  that  Le 
Stick  was  adapted  from  Air  Force  designs  for  ad- 
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vanccd  controllers.  Le  Stick  consists  only  of  a 
joystick  -  no  base.  Constructed  of  a  pliant,  rubber- 
like plastic,  the  handle  incorporates  four  mercury 
switches  which  are  activated  by  tilting.  That  is, 
tilting  the  handle  forward  causes  the  screen  object 
to  move  up,  tilting  it  backward  moves  the  object 
down,  and  so  forth. 

This  ingenious  approach  seems  to  have  sev- 
eral advantages:  without  a  mechanical  connection 
to  a  base,  flexibility  is  unlimited;  there  is  no  ball 
joint  to  wear  out;  true  one-handed  operation  is 
possible,  since  the  fire  button  is  tip-mounted;  and 
the  joystick  is  very  light. 

However,  since  the  joystick  has  no  "self- 
centering"  or  definite  "up"  position  relative  to  an 
attached  base,  it  can  be  difficult  to  maneuver  for 
those  accustomed  to  conventional  joysticks.  For 
example,  our  untrained  hands  found  it  difficult  to 
tilt  horizontally  without  mixing  in  some  vertical 
motion,  and  vice  versa.  Although 
squeezing  the  handle  immobilizes 
the  sensor  and  cancels  any  motion, 
it  can  be  hard  to  re-orient  yourself 
without  taking  your  eyes  off  the 
screen.  As  with  any  novel  approach, 
practice  will  be  required  to  achieve 
mastery  -  we  suggest  you  test 
Le  Stick  before  making  a  decision. 
Our  last  suggestion  -  beware 
the  "grip  of  death"  when,  in 
panic,  your  hand  clinches  and 
immobilizes  the  joystick  ...  a 
calming  challenge. 

Le  Stick  has  a  four-foot  cord. 

\..c  Stick 

Diitasoft,  Inc. 

19519  Business  Center  Drive 

Nortlirid'ie,  CA  91324 

$39.95 

Starplex  Video  Game  Controller 

Unlike  the  joysticks  reviewed,  the  Starplex  Con- 
troller and  the  KY  Enterprises  box  covered  below 
are  not  really  general-purpose  devices  suitable  for 
all  types  of  computer  games.  Instead,  the  Con- 
troller is  intended  largely  for  one  game  -  Asteroids. 
The  button  layout  is  designed  to  simulate  the 
controls  on  the  commercial  arcade  version.  Thus, 
we  find  buttons  labeled  "Left,"  "Right,"  "Up," 
"Down"  (Hyperspace),  and  "Fire."  These  corres- 
pond to  the  rotational,  rocket,  and  panic  buttons 
on  the  arcade  machine. 

The  Starplex  Controller  fulfills  its  task  very 
well.  Anyone  accustomed  to  playing  Asteroids  in 
the  arcades  will  feel  much  more  at  home  with 
these  large,  sensitive  buttons  than  with  a  joystick. 
One  interesting  feature  is  the  "Astroblast."  Select- 
ing this  option  with  a  slide  switch  allows  automatic 
repeat  when  the  fire  button  is  held  down.  In  other 
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GEMINI- 

FOR  PRINTER  VALUE  THAT'S 
OUT  OF  THIS  WORLD 


Over  thirty  years  of  down-to-earth  experi- 
ence as  a  precision  parts  manufacturer  has 
enabled  Star  to  produce  the  Gemini  series 
of  dot  matrix  printers — a  stellar  combina- 
tion of  printer  quality,  flexibility,  and  reliabil- 
ity And  for  a  list  price  of  nearly  25%  less 
than  the  best  selling  competitor. 

The  Gemini  10  has  a  10"  carriage  and 
the  Gemini  15  a  15^/2"  carriage.  Plus,  the 
Gemini  15  has  the  added  capability  of  a  bot- 
tom paper  feed.  In  both  models,  Gemini 
quality  means  a  print  speed  of  100  cps,  high- 
resolution  bit  image  and  block  graphics, 
and  extra  fast  forms  feed. 

Gemini's  flexibility  is  embodied  In 
Its  diverse  specialized  printing  ~  ~ 

capabilities  such  as  super/ 
sub  script,  underlining,  back-       ' 
spacing,  double  strike  mode 
and  emphasized  print  mode.  An- 
other extraordinary  standard        micron 


1 


feature  is  a  2.3K  buffer.  An  additional  4K 
is  optional.  That's  twice  the  memory  of  lead- 
ing, comparable  printers.  And  Gemini  is  ^ 
compatible  with  most  software  packages 
that  support  the  leading  printers. 

Gemini  reliability  is  more  than  just  a  i 
promise.  It's  as  concrete  as  a  180  day  war-   ' 
ranty  (90  days  for  ribbon  and  print  head),  a 
mean  time  between  failure  rate  of  5  million 
lines,  a  print  head  life  of  over  100  million  „    ' 
characters,  and  a  100%  duty  cycle  that     ^   . 
allows  the  Gemini  to  print  continuously. 
Plus,  prompt,  nationwide  service  is  readily 
available. 

So  if  you're  looking  for  an  incredibly 

A     high-quality,  low-cost  printer 
^     that's  out  of  this  world,  look 
./^     to  the  manufacturer  with  its 
feet  on  the  ground— Star  and 
®  the  Gemini  10,  Gemini  15  dot 


ainary  standard        micronic  i »  iitc  matrix  printers. 

MAKING  A  NAME  FOR  OURSELVES 

1120  Empire  Central  Pface,  Suite  216,  Dallas,  TX  75247 
For  more  information,  please  call  Bob  Hazzard,  Vice  President,  at  (214)  631-8560, 
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words,  now  you  can  machine-gun  the  nasty  as- 
teroids. This  feature  requires  an  AA  battery  to  be 
installed  inside  the  controller. 

The  Starplex  also  works  well  with  Space  In- 
vaders and  other  games  requiring  simple  up-down 
or  left-right  movement.  For  games  that  demand 
complex  360-degree  movement,  stick  with  a  joy- 
stick. Obviously,  you'll  have  to  decide  if  you  can 
use  this  type  of  controller  often  enough  to  justify 
its  cost. 

The  Starplex  is  light  enough  to  rest  on  a  lap, 
and  stable  enough  to  hold  still  on  a  tabletop.  It 
has  a  four-foot  cord  reinforced  at  the  base  end 
only. 

Starplex  Video  Game  Controller 

Starplex  Electronics,  Inc. 

E23301 

Liberty  Lake,  VJA  99019 

$29.95 

Fingertip  Controller 

This  controller  is  very  well  constructed,  with  a 
heavy  metal  box  and  five  large,  springy,  arcade- 
style  buttons.  The  buttons  are  unlabeled,  but  the 
white  ones  correspond  to  up,  down,  left,  and 
right,  while  the  red  one  is  the  fire  button. 

Although  you  can  achieve  diagonal  move- 
ment by  simultaneously  pressing  both  a  vertical 
and  horizontal  button,  the  Fingertip  Controller 
seems  most  suited  to  games  with  simple  up-down 
or  left-right  movement,  such  as  Space  Invaders. 
Like  the  Starplex  Controller,  it  also  works  well  for 
Asteroids,  but  with  a  quirk  -  it's  left-handed.  That 
is,  your  right  hand  controls  the  rotational  move- 
ment while  your  left  hand  hits  the  fire  button. 


just  the  opposite  of  the  arcades. 

As  per  the  instructions,  it's  easy  to  adjust  the 
sensitivity  of  the  buttons  by  opening  the  box  and 
bending  the  spring  switches.  The  Fingertip  Con- 
troller has  a  five  and  a  half-foot  cord. 

Fingertip  Controller 
KY  Enterprises 
3039  East  Second  Street 
Long  Beach,  CA  90803 
$26.95 

Command  Control  Trackball 

True  arcade  fans  have  been  hungering  for  one  of 
these  for  a  couple  of  years  now.  Commercial  ar- 
cade games  which  use  trackballs  -  such  as  Missile 
Command  and  Centipedes  -  work  okay  when  trans- 


lated to  joysticks  in  home  versions,  but  the  "feel" 
just  isn't  there.  And  since  the  avid  arcade  fan 
strives  to  re-create  the  arcade  experience  as  closely 
as  possible,  joysticks  sometimes  just  don't  quite 
measure  up. 

Since  WICO  supplies  trackballs  for  commer- 
cial arcade  machines,  you  would  expect  the  com- 
pany's home  version  to  be  similarly  well- 
constructed  -  and  you  won't  be  disappointed. 
The  heavy  billiard-style  ball  rotates  quite  smoothly 
and  "coasts"  with  a  good  spin.  This  is  due  to  high- 
quality  steel  shafts  with  ball  bearings  (see  the 
accompanying  sidebar  and  inside  photo  describ- 
ing how  the  trackball  works).  Even  the  five-foot 
cord  is  extra  heavy-duty.  The  trackball's  inherent 
weight  and  rubber  footpads  keep  it  from  sliding 
around  on  a  tabletop,  and  the  fire  button  is  the 
same  as  those  found  on  WICO's  joysticks. 

As  an  example  of  what  a  trackball  can  do  in  a 
game  demanding  fast  360-degree  movement,  one 
of  our  testers  tried  it  out  on  Atari's  Missile  Com- 
mand. His  former  high  score  was  39,000.  With  the 
trackball,  after  a  few  warm-up  games,  he  scored 
66,000. 

Command  Control  Trackball 

WICO 
$69.95 
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LOOKING   FOR   QUALITY  ? 
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ATARI • 

400  COMPUTED 

BOO  COMPUTER 

4  10      RECOnOER 

5  I  0     DISK     DRIVE 
B20     PRINTER 

B  i  S     PRINTER 
S30     MODEM 

VIC  • 

KDPEI.  SO 
RECORDER 
DISK     DRIVE 


HAS     IT    ALL     SEWN     UP    ! 
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7  .ac 
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7  .es 
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IBM-PC  * 

KE YBO*HD 
MONITOR 
MEMORY     UNIT 
MOH.     ft     HEM. 
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NAME 

ADDRESS 

CITY                                                                            STATE                                             IIP 

PAYMENT     METHOD:     CHECK     D     CARD     D     EXP.     DATE 

HA  STER  #                                                                       VISA  * 

PLEASE     SEND     COVER(S)     FOR:                                                                                                      | 

HFOn./HODEL 

OT  Y. 

COLOR 

PRICE 

TOTAL       1    IN     HICH.    ADO     4«     TAX     ) 

(c)  Covingtrt  1982  &y  StrTCHfH  INC. 
LIOHT   SROWN,    DARK    BROWN.    CHARCOAL   OR   BLACK    COVERS 

AVAILABLE    AT    THESE    FINE    STORES 

DEALER  S---C  ALL     eOLLECT""l-313-97B-ug« 


STITCHER     INC.     P.O.     BOX     BB     -     STERLINQ     HEIGHT 
REGISTERED  TRADCHARXS  Of  ATARI  INC..  INTERHATIOHAL  BUSINESS  MACHINE 


ABC    BYTE 

3381     W.    DEMPSTER 

SKOKIi   IL. 

BYTE     BY    BYTE 

£2070     VAN    DYKE 

UTICA     HI. 

COHPUTERLAND 

3B473     ORAND     RIVER 

SOUTHFIELO    Ml. 

COHPUTE  RLA  ND 
22D00     GREATER     MACK 
ST.    CLAIR     SHORES     Ml. 

COMPUTER    MART 

10  2  4     MAPLE     HD. 

TROY     Ml. 

EARTHRISE     COMPUTERS 

e     GRE'EN     VILLAGE    RD. 

MADISON     NJ. 

EMPRISE     COMPUTERS 

5947     E.    B2ND.    STREET 

INDIANAPOLIS    IN. 

FAMILY    COUPUTER    CENT, 

3  8  95      1  a     M  ILE     RD  . 

BE  RKLE  Y    Ml. 


MEGA     RAM 

512B0     VAN    DYKE 

UTICA    HI. 

MICRO    STATION 

344B4     W.     10     MILE 

SOUTHFIELO    Ml, 

RAINBOW    COMPUTERS 

8  19    BIO    BEAVER 

TROY    Ml. 

RITE    WAY    ENTERPRISES 

B2B2     12     MILE    RD, 

WARREN    HI. 

SCHAAK    ELECTRONICS 

14B00    LAKESIDE    CIRCLE 

STERLING    HGTS.    HI. 

SCHAAK     ELECTRONICS 
OAKLAND    HALL 
TROY    HI. 

VARIATIONS    IN    VIDEO 

1300     N.    RAND    RD. 
ARLINOTOH    HOTS.    IL. 

VIDEO    ETC. 

408     LAKE    COOK     HD. 

DEERFIELD     IL. 


MICH.     48078 
S  INC..  TEXAS  MSTRUMENTS  INC.,  COMMODORE  COMPUTER  CORP.  AND  EPSON  OF  AMERICA  INC. 


WICO  Trackball; 

The  Inside  Story 

Ottis  Cowper,  Technicol  Editor 


Most  joysticks  operate  by  opening  or  closing 
switches  as  the  handle  is  moved.  In  the  stan- 
dard Atari  configuration^  four  switches  pro- 
vide a  four-bit  binary  number  for  control  of 
motion  in  eight  distinct  directions. 

Exceptions  to  this  rule  are  joysticks  such 
as  those  used  with  the  TRS-80  Color  Com- 
puter which  use  a  pair  of  potentiometers 
(variable  resistors)  to  provide  varying  vol- 
tages which  must  be  converted  by  the  com- 
puter to  meaningful  binary  values.  Such  joy- 
sticks are  essentially  two-dimensional  game 
paddles.  The  WICO  trackball  uses  an  al- 
together different  technique.  Let's  take  a 
look  inside  this  rather  unconventional  game 
controller  to  see  how  it  works. 

The  ball,  which  is  remarkably  similar  to 
a  billiards  cue  ball,  rests  on  three  rollers  with 
ball  bearings  for  smooth  motion.  The  two 
larger  rollers,  one  placed  vertically  and  one 
horizontally,  both  have  a  shaft  with  a  slotted 
disk  on  one  end.  These  disks  pass  through 
the  gap  in  an  electronic  device  known  as  a  - 
photon-coupled  inter ruptor  and  herein  lies  the 
key  to  the  trackball's  operation.  A  photo  in- 
terruptor  consists  of  a  light-emitting  diode 
(LED)  and  a  phototransistor  separated  by  a 
gap.  As  long  as  the  gap  is  not  obstructed. 


light  from  the  LED  strikes  the  phototransistor 
and  turns  it  on.  If  the  light  is  blocked,  the 
transistor  turns  off. 

As  the  slotted  disk  rotates,  an  alternating 
series  of  solid  sections  and  holes  passes 
through  the  gap,  causing  the  transistor  to 
toggle  on  and  off  as  light  from  the  LED  is 
alternately  blocked  and  allowed  to  pass.  (The 
photo  interrupters  make  it  possible  to  deter- 
mine in  which  direction  the  disk  is  rotating.) 
Since  the  transistor  can  be  thought  of  as  an 
electronic  switch,  this  has  the  same  effect  as 
pushing  the  joystick  handle  in  one  direction, 
except  that  the  input  is  much  faster  and 
smoother. 

For  games  which  require  rapid  motion 
all  over  the  screen,  the  trackball  is  a  major 
improvement,  although  the  standard  joystick 
is  probably  more  suitable  for  applications 
which  require  precise  positioning. 


TG  Trackball 

This  trackball  should  be  on  the  market  by  the  time 
you're  reading  this  issue.  The  unit  we  tested  was 
a  prototype  that  we  obtained  at  the  COMDEX 
trade  show  in  Las  Vegas.  TG  Products 
also  is  introducing  an  Atari 
plug-compatible  joystick, 
but  we  were  unable 
to  obtain  one  of 
these  for  testing. 

The  TG  Track- 
ball works  much 
like  the  WICO 
Trackball,  using 
LEDs  and  photo- 
transistors  to 
detect  the  ball's 
spin.  The  plastic 
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ball  glides  less  smoothly  than  the  WICO's,  how- 
ever, and  has  much  less  tendency  to  coast.  Ap- 
proximately one  third  of  our  testers  preferred  this 
"feel"  for  fine  positioning,  so  this  is  purely  a  per- 
sonal matter  that  should  be  tested  by  the  pur- 
chaser. Inside,  the  TG  Trackball  supports  the  "bil- 
liard ball"  on  plastic  shafts  without  ball  bearings. 
It  might  be  a  good  idea  to  lubricate  these  shafts  to 
reduce  excessive  wear  if  this  hasn't  been  done  in 
production  models. 

The  trackball's  extra-heavy  cord  is  just  short 
of  five  feet  and  is  reinforced  at  both  ends. 

TG  Trackball 

TG  Products 

1104  Summit  Avenue 

Suite  no 

Piano,  TX  75074 

$64.95  C 


PRODUCTS  FOR  ATARI •  400/800 
FROM  ELCOMP 


ATAHt  BASIC  -  Lawning  by  Uun^ 

An   excellent   bQok    for  the  beginner.  Ugnv  Short  pfograms 

and  learning  eifeccisej,  AH  imoortam  features  of  the  ATARI 

compjiers  are  described   Iscfeer  drawings,  jpflcial  sounds. 

kcv^,  paddles.  ]ovs1icks.  ipe^^ialifed  ^reen  routing,  graphics.   I 

iound  jppucations,   pwbs.  pokes,  and  speciBi  siuWK  Also 

jugflesnons  a^e  made  thai  chalieftge  you  to  chdnge  and  write 

piografn  f  ou!in« 

Ord«f  #1ft4  $7.9S 

Gvnas  tor  tha  ATAft  I  Campui*r 

ThiL  book;  dtescribes  advanced  projfamming  tecJ^niQues  like 
piayer-missi^e-g'raDi^ics    and    use    of    The    hard^are-rsQisiers. 
Contains  n^ny  ready  to  run  program^   in  BASIC  and  ora  I 
Called  GUMFtGHT  in  machcne  langita^. 
Ord»i#1$2  87.96 


i^l 


Pr&Br«Timinq  in  G502  MMzhina  U»nguaf|»  on  yewrPET-fCeWI  { 
2  comglBTe  Editor/ Assemblars  ISource  code  3  hendump  - 
description     plus    a    poworful     mechlne     language    morilor 
(Hflxdumpl  ), 
Ordw  #t66  E19.9S 

How  to  progrtm  youf  ATARI  in  6502  m«ehin«  langusfpi 
Inirodueiiofi  1o  machi.n«  Icndusga  foi  tha  BASIC  prtt^ramiTMr  I 
OTd*F#169  £9^5 


SOFTWARE  IN  BASIC  FOR  ATARI 


Invoice  Writing  for  Srnall  Buiiness 
Thii  program  makes  writing  invoiras  eay.  Store  your 
products  in  DATA  statements  with  order-numbef, 
description,  and  price.  The  progFam  later  reirives  the 
descripiion  and  price  matching  to  the  entered  order- 
number.  The  shipping  cost  and  the  discount  may  be 
calculated  auTomaiicatiy  depending  on  the  quantity 
ordered  or  entered  manually.  The  description  to  the 
program  tells  you  how  to  change  the  program  and 
adapt  it  to  your  own  needs.  Comes  with  a  couple  of 
invoice  fofnis  to  write  your  first  invoices  on  to  it. 
Order  #7201  ca»ette  version  SZ9.9B 

Order  #7200  'disk  version  S3S.95  | 

flailing  Lift 

This  menu  driven  program  allows  the  small  business 
man  to  keep  Track  of  vendors  and  customers.  You  can 
search  for  a  name  or  address  of  a  certain  town  or  for 
an  address  with  a  certain  note.  50  addresses  are  put 
into  one  file. 

Order  #7212  caisatta  veraion  Si  9.95 

Order  #7213  disk  venion  S24.9S  : 

Inventory  Control 

This    program    i$    menu    driven.    It    gives    you    the   ' 
following    options;    read/store   data,   define    items,  j 
entry    editing,    inventory    maintenance    (incoming-  | 
outgoing),   reports.    The    products   are  stored  with 
inventory     number,     manufaciurer,     reorder      level, 
present  level,  code  number,  description. 
Ordsr#7214  canotte  verjjort  S19.95  ; 

Order  #7215  ditk  vertion  S24.95 

Program!  from  Book  #  164  j 

The  programs  from  book  no.  T64  on  cassette.  {Book 
included) 

Order  #7100  S29.00 

Game  Rxkage 

Games  gn  cassette.  {Bomber,  tennis,  smart,  cannon 
fodder,  etc.) 
Order  #7216  __  (9.95 


Micfocomputar     Hardware 

Handbook  13A5  pages) 

Descdpiioris.  pirioijis  and   | 

^secificat'tons      of       the 

TiDst   popular  micropro- 

^SM>r^      and      support 

trhiOj. 

A  MUST  foi  ihe  hard- 
ware  CKjff. 


Order- No.    29 
E14.95 


Care  and  Faedmg  of  the  Commodore  PET 

Eight    chapters    eRploring    PET    hardware.    Includes 

repair    and    interfacing    information.    Programming 

i  tricks  and  schematics. 

I  Order  #150  49.95 


Payment:    check,    money    order,    VISA,    MASTER- 
CHARGE,  Euroscheck. 

Orders    from   outside  USA:   add    IS%  shipping.  CA 
residents  add  6-B?a  tax 

'ATARI  is  a  regfstered  trademark  of  ATARI  Inc. 
'  VlC-30  is  a  registered  vademark  of  Commodore 


SOFTWARE  IN  MACHINE  LANGUAGE  for  ATARI 
ATMONA-I 

This  is  a  machine  Ian9uage  monitor  that  providas  you 
with  the  most  important  commands  for  programming 
in  machine-languspe.  Disassemble,  dump  Ihex  and 
ASCII},  change  memorv  location,  block  transfer,  fill 
memory  blocfe,  save  and  load  machine-language  pro- 
grams, start  programs.  Printer  opTion  via  ttlree 
different  interfaces. 

Order  #7022  catwtte  variion  818.95 

Order  #7023  disk  version  124.95 

Order  #  7024  cartridg*  version  159,00 

ATMONA-2 

This  is  a  tracer  (debugger)  that  lets  you  explore  the 
ATARI  RAM/ROM  area.  You  can  slop  at  previously 
selerted  address,  opcode,  or  operand.  Also  very 
valuable  In  understanding  the  microprocessor.  At 
each  stop,  all  register*  of  the  CPU  may  be  changed. 
Includes  ATMONA-1. 

Order  ^  7049  uuatte  version  (49.95 

Ordm-iTOSn  disk  venion  »54,00 

ATMAS 

Macro-Assembler  for  ATARI-800/4Sk.  One  of  Ihe 
most  powerful  editor  assemblers  on  tha  market. 
Versatile  editor  with  scrolling.  Up  to  17k  of  source- 
Code.  Very  fast,  translates  5k  source-code  in  about  5 
seconds.  Source  code  can  be  saved  on  disk  or  cassette. 
(Includes  ATMONA-1 1 

Order  #7099  disk  version  M9.0Q 

Ordef#J999  cartridge  version  J129.00 

ATAS 

Same  as  ATMAS  but  without  macro-capability. 
Cassette-based. 

Order  #7098  32k  RAM  $49.95 

Order  #7998  4Sk  RAM  149.95 

ATEXT-1 

This  wordprocessor  is  an  excellent  buy  for  your 
money,  it  features  screen  oriented  editing,  scrolling, 
string   search    (even    nested!,   left   and   right   margin 

j  justification.  Over  30  commands.  Text  can  be  saved 
on  disk  or  cassette. 

Order  #7210  caisotte  version  J29.95 

Order  #7216  disk  version  134.95 

Order  #7217  cartridge  version  169.00 

GUNFIGHT 

This  game  (Sk  machina-languaao)  needs  two  loyttitki.' 
Animation    and    sound.   Two  cowboys  fight   against 

I  each  other.  Comes  on  a  boctable  cassette. 

I  Order  #7207  119.95 


FORTH  for  the  ATARI 


FORTH  from  Elcomp  JHiblithing,  Inc.  fs  an  extended 
Fig-Forth-version,  Editor  and  I/O  package  included. 
Utility  package  includes  decompiler,  sector  copy, Hex- 
dump  (ASCII),  ATARI  Filehandling,  total  graphic 
and  sound,  joystick  program  and  player  missive, 
Extremefy  powerful! 

Order  #7055  disk  S39.95 

Floating  |>oint  package  with  trigonometric  functions 
(0-90"). 

Order  #7230  drik  S29.95 

Learn-FORTH  from  E)comp  Publishing,  Inc. 
A    subset    of    Fig-Forth    for    the   beginner.   On  disk   j 
(32k  RAM)  or  on  cassette  (16k  RAM). 
Order  #7053  fi  19.95    I 


Expansion  boards  for  the  APPLE  1 1 


Tha  Cunom  Appla  -i-  Othar  UyritrlH 

A  co^^o^ele  guide  to  customilira  the 
Apolc  Saftiware  ynd  Hardware 
Ordar-No,  &80  t2*S^ 

We  alto  stock  ihe  tjoards  nvhich  are 
used     JO     the     boot     "The    Custom 
Apoie         -  (bsfeba-dil 
6B27  I/O  Board  No.  eos 
EF'ROM  Bumar  No.  B07 
8K  EPROM/RAM  Board 
No.  609 
I  Prototypmfl  tward  ^or  th« 
I  Af»pJan  No.  604 

Sfot  rapaatir  board  for  lh«  Appla  II  No.  606 

Ofdpr  T*r,  hriaro,  flprt  tw?-  rhe  txjot  f'*e  P 


»39.00 


S29.00 


S49.0O 


^H^^H    ^H       ftinwif W^ 

Software 

for 

ATARI 

ELCOMP  PUBLISHING,  INC 

VIC-20 

53  Redrock  Lane 

OSI 

Pomona,  CA  91766 

SINCLAIR 

Phone:  (7141623  8314 

TIMEX 

Hardware  -  ADD-ONS  for  ATARI 

I  PRINTER  IfJTERFACE 

I  Tliis  construction  article  comes  with  printed  circuit 

I  board  and  software.  You  can  use  the  EPSON  printer 

I  without  the  ATARI  printer  interface.  (Works  with 

I  gameports  3  and  4| . 

Onler#7211  119.95 

R5-232  Interface  for  your  ATARI  400/800 

I  Software  with  connector  and   construction  article. 

Order  #7291  119.95 

1  EPROrtI  BURNER  lor  ATARI  400/800 

I  Works  with  gameports.  No  additional  power  supply 

I  needed.    Comes    compl.    assembled    with    software 

1  (2716.2732.  2532J. 

I  Order  #7042  1179,00 

]  EPROM  BURNER  for  ATARI  400/800  KIT 

J  Printed   circuit  board  incl.  Software  and  extensive 

I  construction  article. 

I  Order  #7292  149.00 

I  EPROM  BOARD  (CARTRIDGE) 

I  Holds  two  4k  EPROMs  125321.  EPROMsnot  included. 

I  Order  #7043  129.95 


COMING  SOON  I      ORDER  NOW  I 
A  Look  m  the  UiViit  wrth  ¥w"  ATABI 
(Aii'oJogv    and    now    lo    ao    vojr    own    horaviaTV    or 
ATARI  800.  Onto.  No,  171  59.95 

FORTH  on  Ttie  ATAR]  -  Loirning  bv  Utiiid 
Ord.r  No.  170  57.95 


EPROM  BOARD  KIT 

I  Same  as  above  but  bare  board  only  with  description. 
Order  #7224  114.95  1 


ATARI,  VIC-20,  Sinclair.  Timex  and  OSI 


New  -  for  your  ATARI  400/SOCI 
Astrology  and  Biorythm  for  ATA."1I   (cass.  or  dijkl.l 
Order  #7223  129.95 1 

Birth  control  with  the  ATARI  IKnaus  Oginol 
Order  #7222  cass.  ordisk  S29.95| 

Books  +  Software  for  VIC-2a  (requires  3k  HAM  Exp.)  I 
#4870  Wordprocsssorfor  VIC-20,  8k  RAM  SlS.gsl 
#4883  Mailing  List  for  VIC-20,  16k  RAM  114.951 
#141  Tricksfor  VICs-The  VICstoryProgr.  19  951 
#4880    TICTACVIC  S9  9SI 

#4881    GAMEPACKI  (3Gamej(  114.951 

•#4885    DualJoystick  Instruction  S95S| 

INPUT/OUTPUT  Programming  with  your  VIC 
[Order  #4886  19.95  1 

#4896    Miniassembler  for  VIC-20  119.95 

#4881    Tennis,  Squash,  Break  19,95  j 

#4894    Runlill  for  VIC  19.95  | 

UnivBrxal  Experimenter  Board  for  the  VIC-20 
j  (Save    money    with    this   great   board!.   This   board  | 
plugs  right  into  the  expansion  slot  of  the  VIC-20. 
The  board  contains  a  large  prototyping  area  for  your  I 
own  circuit  design  and  expansion.  The  construction  \ 
I  article  shows  you  how  to  buiii  y.-ur  ov^n  3k  RAM  | 
I  expander  and  ROM-board. 

]  Order  #4844  118.95  | 

Software  for  SINCLAIR  ZX-81  and  TIJHEX  1000 
#2399    Machine  Language  Monitor  S9.95| 

#2398   Mailing  List  319.951 

Programming  in   BASIC  and  machine  language  with  | 
I  the  ZX-Bl  (82)  or  TIMEX  1000. 
Order  #140  (book)  19.96 1 

Books  for  OSI 
#157      The  First  Book  of  Ohio  17,9S| 

#158      The  Second  Book  of  Ohio  S7!95| 

#159      The  Third  Book  of  Ohio  17S5| 

#160     The  Fouriti  Book  of  Ohio  S7'95l 

#161       The  Fifth  Book  of  Ohio  S7.9B  I 

#151  8K  Microsoft  BASIC  Ret.  Man.  S9.95  I 

#162  Expansion  Handbook  for  6502  and  6802   39.951 
#153  Microcomputer  Appl.  Nates  19.95  I 

Complex  Sound  Generation 

Now    revised    applications    manual    for  the    Texas} 

Instruments  SN   7B477  Complex   Sound  Generator.  [ 
Order  #  154  16.95  I 

I  Small  Busineu  Programs     Or<lef#156  f 

I  Complete  listings  for  the  business  user.  Inventory, 
I  Invoice  Writing,  Mailing  List  and  much  more.  Intro- 
I  duclion  to  Business  Applications.  114.90  I 


PROGRAMMING  THE  Tl 


C.  Regeno 


Write  Your  Own  Games 


Some  tips  o)i  getting  the  )}iost  out  of  your  Tl  when 
writing  games. 


You  have  probably  discovered  that  one  of  the  fun 

things  to  do  with  your  TI-99/4A  is  to  play  games. 
In  fact,  many  people  who  wanted  one  of  the  popu- 
lar game  machines  have  discovered  that  for  about 
the  same  amount  of  money  they  could  have  a 
computer  and  still  be  able  to  play  games.  Many  of 
the  games  written  for  the  T1-99/4A  are  arcade 
quality  -  that  is,  they  have  good  graphics  and  fast 
action. 

The  programs  on  the  command  modules  can 
be  programmed  in  UCSD  Pascal,  TMS9900  As- 
sembly, and  Graphics  Programming  Language 
(GPL).  These  languages  take  maximum  advantage 
of  the  color,  graphics,  sound,  and  speech 
capabilities  of  the  computer.  GPL  is  an  excellent 
language  for  drawing  graphics  and  allows  the 
speed  of  an  assembly  language. 

To  program  your  own  games  with  fast, 
smoothly-moving  objects,  you  will  want  to  use  Tl 
Extended  BASIC.  It  allows  you  to  use  up  to  28 
"sprites."  You  may  define  the  shapes  of  the  sprites 
and  designate  a  certain  magnification.  You  may 
also  specify  the  sprites'  speed.  The  row  velocity 
and  the  column  velocity  may  vary  from  -127  to 
+  127,  and  by  specifying  numbers  for  both  ve- 
locities you  will  get  a  diagonal  movement.  Sprites 
"wrap"  at  the  edges  of  the  screen,  so  you  don't 
need  to  worry  about  "crashing"  your  program  on 
edge  conditions.  With  one  CALL  SPRITE  statement 
you  can  define  the  sprite  number,  shape,  color, 
position,  and  speed. 

Tl  Console  BASIC  (the  BASIC  built  in  with 
no  accessories  or  peripherals)  is  a  language  pow- 
erful enough  that  you  can  design  a  variety  of  fun 
games  with  it.  If  you  have  moving  objects,  how- 
ever, they  have  to  move  a  square  at  a  time  and 
thus  will  have  jerky  movement.  Depending  on 
the  number  of  objects,  BASIC  games  tend  to  be 
slow;  however,  I  have  seen  several  fast  action 
games  that  really  require  nimble  fingers. 

Whether  vou  are  writing  a  game  in  Tl  BASIC 
or  in  Tl  Extended  BASIC,  I  can  offer  a  few  pro- 
gramming tips.  Keep  in  mind  that  the  best  way  to 
learn  is  to  actually  start  programming  -  and 
playing. 
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Randomness 

Probably  a  central  tool  in  computer  games  is  the 
machine's  ability  to  choose  things  randomlv.  Most 
computers  have  the  command  RND,  but  each 
computer  has  a  slightly  different  syntax  (way  of 
writing  the  command).  On  the  TI-99/4A,  RND 
represents  a  random  number  between  zero  and 
one.  Turn  on  your  computer,  press  any  key  to 
begin,  and  press  1  for  Tl  BASIC.  Now  tvpe  in 
PRINT  RND  and  press  ENTER.  The  computer 
will  print  a  decimal  fraction  (to  ten  places).  Usually 
in  game  situations  you  won't  want  a  fraction,  so 
multiply  that  fraction  bv  a  number.  For  example, 
multiply  RND  by  10  like  this:  PRINT  10*RND  or 
PRINT  RND*10.  Now  you  will  get  ten  times  that 
decimal  fraction. 

You  probably  want  just  the  whole  number 
part  of  that  mixed  decimal  number.  Use  the 
INTeger  function  to  get  the  whole  number.  PRINT 
INT(10*RND).  If  you  keep  trying  this  command, 
you  will  get  numbers  from  zero  to  nine.  Re- 
member, INT  truncates  the  decimal  portion;  it 
does  not  round  the  number.  Suppose  you  really 
wanted  random  numbers  from  one  through  ten. 
The  command  would  be:  PRINT  INT(10*RND)  + 1 
or  PRINT  INT(10*RND  -I- 1). 

One  more  step.  Assume  you  want  a  number 
N  to  be  a  random  number  between  10  and  20, 
inclusive.  20  - 10  =  10.  There  are  10  numbers  plus 
1  ("inclusive").  The  command  could  be 
N  =  INT(11*RND)-I-10.  The  portion  INT(11*RND) 
will  give  you  numbers  from  0  to  10;  then  you  add 
10  to  get  numbers  from  10  to  20. 

Now  try  this  short  program: 

100  FOR  1  =  1  TO  10 

110  PRINT  FNTdO^RND)  + 1 

120  NEXT  I 

RUN  the  program.  RUN  it  again.  And  again. 
The  program  is  printing  ten  random  numbers 
from  1  to  10.  However,  you'll  notice  that  each 
time  you  run  it,  you  get  the  same  numbers  in  the 
same  order.  You  need  to  add  the  line:  105 
RANDOMIZE. 

The  RANDOMIZE  command  mixes  up  the 
numbers  so  that  each  time  the  program  is  run  you 
will  get  different  numbers  -  and  that's  what  you 
want  in  a  game.  The  User's  Reference  Guide  u\d\caies 
that  the  RANDOMIZE  statement  only  needs  to 
be  somewhere  in  the  program  to  generate  different 


numbers;  however,  I  have  found  that  one  RAN- 
DOMIZE statement  at  the  beginning  of  a  program 
does  not  always  work.  It  is  better  to  use  the  RAN- 
DOMIZE statement  just  before  you  use  the  state- 
ment containing  RND.  Note:  If  you  are  debugging 
a  program,  you  may  want  to  leave  RANDOMIZE 
out  so  you'll  know  exactly  what  numbers  your 
program  is  choosing.  Debug  your  program,  then 
add  the  statement  and  test  it. 

Moving  Objects 

In  general,  the  fewer  moving  objects  vou  have  in 
your  game,  the  faster  the  action  can  be,  and  the 
logic  will  be  a  lot  less  complex.  Also,  each  moving 
object  should  be  specified  by  only  one  character 
number  so  you  don't  have  to  use  up  valuable  time 
by  building  an  object  out  of  several  characters.  To 
move  an  object  in  TI  BASIC  you  need  to  erase  the 
object  in  the  first  position  (replace  it  with  a  space) 
and  draw  it  again  in  the  second  position  -  each 
move  takes  two  statements. 

Player  Input 

There  are  two  main  ways  the  computer  can  un- 
derstand what  you  want:  by  your  using  the  joy- 
sticks or  pressing  keys  on  the  keyboard.  Your 
game  may  be  designated  for  joysticks  only, 
keyboard  only,  or  both.  Because  of  the  logic  in- 
volved, a  game  using  both  methods  of  input  will 
be  slightly  slower  in  response;  and  depending  on 
the  branching  sequence,  one  of  the  methods  will 
be  slower  than  the  other. 

Joysticks  may  be  easier  to  use  to  learn  a  game, 
especially  if  the  player  is  used  to  a  video  game 
using  joysticks.  My  own  children,  and  many  other 
players  I  know,  prefer  using  the  keyboard  for  T! 
Itivaders  and  Miiiidiuw)!  because  the  joystick  re- 
sponse is  considerably  slower  than  the  kevboard 
response. 

The  keyboard  action  is  easy  to  learn  because 
there  are  standard  arrow  keys  for  all  games  de- 
signed for  the  T1-99/4A.  Programmers  writing 
games  for  other  computers  often  choose  their 
own  favorite  keys  to  use,  and  the  directions  are 
different  for  each  game.  On  the  TI-99/4A,  the 
arrow  keys  are  E  (up),  X  (down),  S  (loft),  and  D 
(right),  with  the  shooting  key  either  the  ENTER 
key  or  the  period  key.  If  there  are  two  players, 
the  standard  arrow  keys  on  the  right  half  of  the 
keyboard  are  I,  J,  K,  and  M.  The  TI-99/4  owners 
have  a  slight  advantage  here  -  there  is  an  overlay 
available  for  the  old  keyboard  that  shows  the 
arrow  keys,  and  it  is  easier  to  use  the  old  keyboard 
for  two-player  games. 

The  TI  joysticks  (wired  remote  controllers) 
come  with  a  little  instruction  book  with  some  sam- 
ple programs.  The  main  command  is  CALL 
JOYST(K,X,Y),  which  returns  an  X  and  Y  value 
for  the  position  of  the  joystick,  where  X  and  Y 


may  be  4,  -4,  or  0. 

To  detect  keys  pressed  on  the  keyboard,  use 
the  CALL  KEY  command.  This  command  is  like 
the  GET  command  in  other  BASIC  languages. 
The  form  is  CALL  KEY(0,  KEY, STATUS)  where  0 
means  to  scan  the  whole  keyboard.  STATUS  is  a 
variable  name  (it  could  be  ST  or  S,  or  whatever 
you  wish)  which  will  return  whether  a  key  has 
been  pressed  or  not.  KEY  is  a  variable  name  (again, 
use  whatever  you  wish)  that  will  return  the  ASCII 
code  of  the  key  pressed,  such  as  13  for  the  ENTER 
key,  65  for  the  letter  A,  69  for  the  letter  E,  etc. 

By  using  IF  statements,  you  can  check  which 
key  was  pressed  and  branch  accordingly.  You  can 
also  GOTO  the  CALL  KEY  statement  for  other 
keys  to  make  the  computer  act  as  if  it  is  ignoring 
all  responses  except  the  keys  allowed.  Here  is  a 
sample  using  arrow  keys: 


100  CALL  KEY(0,K,S) 
110  IF  K  =  69  THEN  1000 
120  IF  K  =  68  THEN  2000 
130  IF  K  =  88  THEN  3000 
140  IF  K  =  183  THEN  4000 
ELSE  100 


(up  arrow) 

(right  arrow) 

(down  arrow) 

(lef^t  arrow) 

(any  other  key  will  be  ignored) 

Remember,  there  are  several  ways  to  program  the 
same  procedure;  this  is  just  oni}  way.  You  may 
prefer  to  use  "not  equal"  signs  or  a  split  keyboard 
and  an  ON  GOTO  statement. 

A  split  kevboard  approach  scans  half  the 
keyboard  using  CALL  KEY(1,K1,S1)  or  CALL 
KEY(2,K2,S2).  The  key  codes  returned  for  up, 
right,  down,  and  left  are  5,  3,  0,  and  2.  A  sample 
program  using  the  split  keyboard  is: 

100  C.\LL  KEY(1,K,S) 

110  IF  (K<0)  -I-  (K>5)THEN  100 

120  ON  K  +  1  GOTO  3000,100,4000,2000,100,1000 

Line  110  makes  sure  the  K  value  is  in  the  right 
range;  the  key  value  must  be  from  0  to  3.  Ail  other 
keys  are  ignored.  Line  120  branches  according  to 
which  key  was  pressed.  The  keys  corresponding 
to  1  and  4  were  not  acceptable,  so  they  return  to 
the  CALL  KEY  statement.  If  you  want  to  try  out 
either  of  these  programs,  add  the  following  lines, 
then  RUN  and  try  pressing  various  keys. 

1000  PRINT  "UP" 
1010  GOTO  100 
2000  PRINT  "RIGHT" 
2010  GOTO  100 
3000  PRINT  "DOWN" 
3010  GOTO  100 
4000  PRINT  "LEFT" 
4010  GOTO  100 

There  is  a  slight  problem  in  testing  for  zero 
on  the  TI-99/4A  console.  Use  logic  such  as  IF 
K-l-lol  rather  than  IFK<>0.  Also,  some  of  the 
split  keyboard  codes  are  different  for  the  TI-99/4A 
than  for  the  TI-99/4.  It  is  better  not  to  use  the 
comma,  period,  semicolon,  slash,  space  bar, 
ENTER,  SHIFT,  B,  and  G  so  that  programs  may 
be  used  on  either  console.  @ 
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Five  VIC 
Games  From 
Nufekop 

David  Malm  berg 

This  latest  batch  of  Nufekop 
games  once  again  proves  the 
company  is  worthy  of  its  name. 
The  word  Nufekop,  according  to 
the  firm's  early  ads,  has  a  Dmid 
origin,  and  means  putting  an 
extraordinarily  large  amount  into 
a  small  pocket  or  enclosure,  pos- 
sibly through  the  use  of  magic. 
This  is  an  apt  name  for  a  software 
company  that  can  pack  so  much 
fun,  excitement,  fantastic  sound, 
and  colorful  graphics  into  its  pro- 
grams and  get  them  to  fit  into  the 
VIC-20's  relatively  smaU  memory. 

Before  describing  the  indi- 
vidual games,  let  me  explain  the 
evaluation  criteria.  1  believe  the 
most  important  attribute  of  a  great 
game  is  its  "lasting  power."  It 
should  be  just  as  much  fun  to 
play  the  game  the  hundredth 
time  as  the  first  or  second  time. 
You  shouldn't  become  bored  or 
jaded.  Ideally,  the  game  should 
have  multiple  levels  of  difficulty. 
The  game  shouldn't  be  too  easy 
for  the  expert  or  too  hard  for  a 
beginning  player.  A  great  game 
will  make  you  want  to  play  it 
again  and  again     or  as  they  say 
in  the  coin-operated  video  game 
trade,  a  great  game  is  one  which 
will  keep  you  "pumping  in  the 
quarters." 

In  evaluating  these  games,  I 
made  use  of  a  panel  of  expert 
consultants  -  the  neighborhood 
children  from  8  to  14  years  old. 
Each  was  asked  to  comment 


on  the  things  he  or  she  liked  and 
disliked  and  to  rate  each  game  on 
a  scale  from  zero  to  ten.  A  zero 
rating  means  it  is  a  waste  of  time 
to  play  the  game  even  once.  A  ten 
means  it's  as  good  as  the  best  full- 
fledged  arcade  games,  for  exam- 
ple, Centipede  or  Pac-Man.  The 
comments  and  ratings  that  follow 
reflect  the  consensus  of  these 
experts,  as  well  as  my  own 
opinions. 

KrazyKong 

The  object  in  this  game  is  to  rescue 
the  maidens  from  the  evil  Kong's 
clutches  while  he  tries  to  stop  you 
by  hurling  barrels  down  at  you. 
There  are  various  configurations 
of  steps  to  climb.  You  may  use 
either  the  keyboard  or  a  joystick 
to  climb  the  steps  and  jump  over 
the  barrels.  As  you  save  each 
maiden,  you  are  presented  with  a 
new  set  of  steps  -  each  harder 
than  the  last.  The  game  ends 
when  you  are  killed  by  a  falling 
barrel,  run  out  of  energy,  or  have 
rescued  all  three  maidens. 

Krazi/  Kong  is  well  done.  It 
has  great  graphics,  sound  effects, 
and  music.  The  action  is  very  fast. 
There  are  four  levels  of  play  that 
govern  the  number  of  barrels  and 


the  length  of  your  jumps.  The 
highest  level  is  tough  enough  to 
challenge  even  the  most  seasoned 
gamester. 

However,  my  experts  were  a 
bit  disappointed  that  Krazy  Kong 
didn't  have  a  little  more  variety  in 
the  paths  up  to  the  maidens  and 
in  the  obstacles  to  dodge.  Chal- 
lenging though  it  was,  they 
quickly  became  bored  with  climb- 
ing steps  and  jumping  barrels. 
Krazy  Kong  doesn't  have  the 
lasting  power  of  a  really  great 
game,  so  the  consensus  rating 
was  seven  out  of  a  possible  ten. 
Krazi/  Kong  works  in  a  standard 
5K  VIC  and  is  priced  at  $12.95. 

Anti-Matter  Splatter 

This  game  is  difficult  to  describe. 
Anti-matter  "bombs"  are  falling 
to  earth.  You  control  a  splatter- 
matter  cannon  using  either  the 
keyboard  or  the  joystick.  You  try 


Barrels  tumble  doron  the  stairways  as 

the  little  man  begins  his  ascent  to  rescue 
the  maiden  in  Krazy  Kong  . 


Deadly  anti-matter  Immbs  drop  from  the 
sky  toward  your  people  in  Anti-Matter 
Splatter. 

to  shoot  the  bombs  with  your 
cannon  before  they  hit  the  people 
at  the  bottom  of  the  screen  and 
make  them  disappear.  (What 
else  would  you  expect  an  anti- 
matter bomb  to  do  to  a  person?) 
As  the  game  progresses,  the 
action  gets  increasingly  frantic 
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WIN  $5,000 

Plus  Royalties!* 


For  the  best 
Talking  Game 


Usingthe  VOICE  BOX 


Nowyoucanmakeyour  i 

Atari®    400/800   or 
Apple®  II  games  and 
other  programs  come 
aUve  with  the  VOICE  BOX  i 

by  the  Alien  Group  —  the  first    V=» 
low-cost,  smart  speech  synthesizer       V^(\tW**'; 
with  unlimited  vocabulary,  tot ''^*'' 

Add  jokes  to  your  programs.  Insults,  * 
Compliments.  Help  messages.  Stories, 
AMen  voices.  Animal  roars.  Have  your 
computer  talk  to  the  lire  department 
or  police  in  emergencies,  To  kids.  Or  blind 
people.  Teach  touch  typing  with  immediate 
spoken  feedback.  Or  just  about  any  other 
subject  —  the  fun  way.  Or  help  a  speech- 
impaired  friend  communicate  ...  the  poss- 
ibilities are  limitless. 

The  VOICE  BOX  plugs  into  your  Atari's  serial 
port.  And  talks  directly  through  your  TV  set.  Or 
into  any  Apple  II  slot.  No  power  supply  or 
special  interfaces  needed. 

Just  select  from  its  simple  screen  menu,  A 
dictionary  with  thousands  of  common  words 
(on  diskette  or' cassette)  automatically 
translates  your  text  into  speech.  It's  that  easy. 

But  don't  let  its  friendliness  fool  you.  The 
VOICE  BOX  has  all  64  phonemes  (basic 
sounds,  like  "ah" )  built  in.  So  you  can  precisely 
create  any  word  or  sound  you  can  imagine. 
And  store  it  all  on  diskette  or  tape.  Names  or 
foreign  language  words,  for  example.  Or 
wierd  non-human  languages. 
Let  me  entertain  you  —  The  VOICE  BOX  is 
creative  too.  It  will  crack  you  and  your  friends 
up  with  non-stop  random,  grammatically 
correct  sentences,  using  words  you  specify.  It 


For  the  Atari® 
or  Apple®II+ 


^    Speech  Synthesizer 

^A  also  has  an  amusing  talking 

^  I  face  with  lip-sync  animation 

Ij  —  a  real  crowd-stopper.  Best  of 

aU,  you  can  caU  the  VOICE  BOX 

from  any  BASIC  program  and  make 

f  your  program  really  hum  — literallyl 

Singing  Apples?  —  Apple  owners  get  all  these 
capabilities  too  —  as  a  plug-in  card  plus 
diskette.  Or  there's  a  deluxe  version  with  the 
dictionary  in  ROM  (no  diskettes  to  bother 
with),  speaker,  and  ability  to  "sing"  (hey  we're 
not  making  this  up  folks)  in  any  key.  (Both 
/^ple  versions  require  32K  or  more,  ./^plesoft 
and  DOS  3.3), 

Don't  confuse  the  VOICE  BOX  with  "dumb" 
speech  synthesizers  that  can't  leam  new  words. 
Or  software-based  ones  with  lower  speech 
quality — and  on  annoying  tendency  to  blank 
out  the  display  when  they  talk.  The  VOICE  BOX 
is  a  true  breakthrough  in  speech  synthesis, 
Small  wonder  thousands  of  Atari  and  Apple 
owners  hove  already  bought  the  VOICE  BOX, 

The  VOICE  BOX  is  ovaUable  now  at  leading 
computer  stores  throughout,  the  world.  Or 
direct  from  the  Alien  Group,  with  lO-doy 
money  back  guarantee  if  you're  not  com- 
pletely satisfied. 

VOICE  BOX  For  Atari.  3169.00 
16K  and  32K  versions  included 
(Specily  diskette  or  cassette). 

VOICE  BOX  for  Apple  II.+  $139.00. 
(Requires  speaker.) 

VOICE  BOX  for  Apple  II+.  32 1 5.00 

(Includes  dictionary  in  ROM  and  singing  capability. 

Comes  with  speaker) 

Enclose  check  or  money  order. 


CHECK  YOUR  LOCAL  COMPUTER  STORE  FOR  TALKING  "VOICE  BOX"  VERSIONS  OF  YOUR  FAVORITE 
GAMES  FROM  LEADING  GAME  COMPANIES 

•Win  a  $5,000  prize  -  plus  royalties  -  for  the  best  Atari  400/800  or  Apple  11+  game  using  the  VOICE 
BOX.  Deadline:  May  30,  1983,  Write  for  contest  details. 

Please  mail  to:  The  Alien  Group,  Department  FT  -  6    ,  27  W,  23  St.,  N.Y„  N,Y  1 0010 

Or  call  in  order  to  (212)  741-1770 


Alari  is  a  reoistered  trademark  ot  Alari  Inc  Apple  Is  a  registered  trademark  ol  Apple  Computer,  Inc  VOICE  BOX  is  trademark  of  the  Allen  Group. 


with  more  bombs  and  greater 
speed. 

You  lose  the  game  whenever 
a  bomb  hits  your  cannon  or 
whenever  all  of  the  people  have 
been  reduced  to  anti-matter. 
You  score  points  by  shooting 
down  the  bombs,  but  the  high 
score  is  not  saved.  No  one  who 
tried  this  game  was  ever  able  to 
"win,"  so  it  is  not  clear  how  (or 
if)  it  is  possible. 

Anti-Matter  Splatter  is  writ- 
ten entirely  in  machine  language 
so  the  speed  is  incredibly  fast. 
The  graphics  and  sound  are  out- 
standing. This  game  has  good 
lasting  power;  the  kids  played  it 
again  and  again. 

However,  the  game  could 
have  been  improved.  You  get 
only  one  cannon,  so  the  game  is 
often  over  before  it  has  barely 
begun.  The  high  score  should  be 
displayed,  so  players  would 
have  something  to  try  to  beat.  A 
variable  level  of  difficulty  would 
be  a  nice  improvement.  This 
could  be  done  by  varying  either 
the  speed  and/or  the  number  of 
cannons. 

Anti-Matter  Splatter  was 
rated  an  eight  out  of  ten.  The 
program  works  in  a  standard  5K 
VIC  and  retails  for  $24.95. 

3-D  Man 

3-D  Man  is  a  very  clever  idea  for 
a  game  -  you  move  through  a 
maze  that  is  displayed  in  three 
dimensions.  Long  corridors  with 
occasional  passageways  on  the 
sides  are  displayed  in  perspec- 
tive. The  object  of  the  game  is 
for  your  3-D  Man  to  eat  all  of  the 
dots,  before  he  is  eaten  by  one  of 
the  four  ghosts  that  randomly 
roam  the  maze.  During  the 
game,  the  screen  shows  what 
your  3-D  Man  sees  ahead  of  him. 
At  the  same  time,  a  small  radar 
screen  shows  the  overall  maze 
and  your  3-D  Man's  location  and 
direction  within  it.  The  score 
corresponds  to  the  number  of 
dots  gobbled.  You  get  five  3-D 
Men  before  the  game  is  over. 

The  graphics  of  3-D  Man  are 
extremely  fast  and  superbly 

M2    COMPUTI!     February,  1983 


The  screen  changes  color  combi- 
nations whenever  you  annihilate 
all  of  the  pieces  of  the  current 
centipede. 


hi  3-D  Man,  players  must  eat  dots 
in  a  three-dime n-iioiml  maze  (upper 
left)  while  watching  out  for  pursuers 
on  Itic  hird's-eyc  vieie  map  (ioiecr 
right). 

done.  Sound  is  very  effectively 
used,  with  different  noises  for 
such  events  as  eating  a  dot,  being 
eaten  by  a  ghost,  or  trying  to 
make  an  illegal  movement  {i.e., 
bumping  into  the  maze  wall). 

3-D  Man,  however,  is  an 
example  of  a  game  that  lacks 
lasting  power.  Everyone  loved  it 
the  first  couple  of  times.  As  they 
continued  to  play,  they  dis- 
covered its  major  flaw  -  that  the 
ghosts'  positions  are  truly  ran- 
dom; they  do  not  move  from 
one  location  to  a  contiguous 
one.  As  an  example,  it  is  quite 
common  to  encounter  a  certain 
ghost  (e.g.,  the  red  one),  then 
turn  around  and  attempt  to  flee 
in  the  opposite  direction,  only  to 
find  the  same  ghost  there,  too. 
Because  of  the  random  nature  of 
the  ghosts,  3-D  Man  is  not  really 
a  game  of  skill.  With  success  so 
dependent  on  luck,  all  of  my 
experts  soon  lost  their  en- 
thusiasm. The  consensus  rating 
was  a  five. 

3-D  Man  requires  a  3K  mem- 
ory expander  and  a  joystick.  It  is 
priced  at  $19.95. 

Exterminator 

This  is  one  of  the  best  games  I've 
ever  seen  for  the  VIC  or  any  other 
computer.  The  object  is  to  shoot 
everything  that  moves  and 
everything  that  doesn't.  You 
normally  have  three  shooters, 
but  you  can  get  a  free  one  at 
5000  points.  Spiders  speed  up 
when  you  get  to  20,000  points. 


Blasting  away  at  centipede  sections, 
spiders,  muslnvoins,  and  other  obstacles 
in  Exterminator. 

Exterminator  is  an  absolute 
marvel!  Written  entirely  in 
machine  language,  it  is  unbe- 
lievably fast.  The  graphics, 
sound,  and  music  are  all  fantas- 
tic. This  game  is  clearly  the  most 
popular  in  my  library.  The  fact 
that  Nufekop  was  able  to  fit  all 
of  this  action  and  fun  into  a  stan- 
dard 5K  VIC  without  any  addi- 
tional memory  is  a  tremendous 
accomplishment.  The  rating  was 
unanimous  among  my  panel  of 
experts  -  ten  out  of  ten.  Exter- 
minator is  a  great  buy  at  $24.95. 

Defender  On  Tri 

The  object  of  this  game  is  to  save 
a  group  of  scientists  who  have 
become  trapped  while  exploring 
an  abandoned  space  station 
{with  the  code  name  "Tri")  be- 
fore the  station  crashes  into  the 
sun.  Using  the  joystick,  you 
control  a  small  rescue  vessel. 
Unfortunately,  your  ship  has 
room  for  only  one  passenger - 
so  you  must  find  the  scientists 
and  bring  them  safely  through 
the  maze  of  machinery  in  the 
space  station  one  at  a  time.  This 
is  a  very  hazardous  journey, 
since  the  machinery  is  moving 
very  fast  and  will  destroy  your 
ship  unless  your  defense  shields 
are  activated. 

However,  you  cannot  have 
your  shields  energized  too  often 
because  they  drain  so  much  of 


In  Defender  On  Tri,  players  must 
maneuver  a  tiny  ship  (upper  left) 
through  a  maze  of  machinery  in  a  huge 
space  station  to  rescue  scientists. 

your  ship's  fuel  that  you  would 
be  unable  to  complete  your  mis- 
sion. You  are  in  a  dangerous 
race  against  the  clock.  Time  is 
running  out.  As  Tri  moves  closer 
and  closer  to  a  collision  with  the 
sun,  the  machinery  begins  to 
speed  up.  You  have  precious 
little  fuel  left  and  have  to  make 
every  drop  count  as  you  thread 
your  way  through  a  maze  where 
one  false  move  means  sudden 
death. 

This  game,  too,  is  excep- 
tionally well  done.  The  graphics 
are  great.  The  action  is  fast.  The 
sound  effects  are  good.  The  game 
is  quite  exciting,  although  it  is 
very  difficult.  The  only  complaint 
anyone  had  was  that  the  game 
was  probably  too  difficult.  None 
of  the  neighborhood  kids  was 
ever  able  to  rescue  all  of  the  sci- 
entists. Several  kids  got  frus- 
trated and  gave  up  on  the  game. 
Still,  the  consensus  rating  was  a 
high  nine  out  of  ten. 

Defender  On  Tri  requires  a 
3K  memory  expander  and  a  joy- 
stick. It  retails  for  $19.95. 

Nufekop  games  are  widely 
distributed.  The  games  may  also 
be  purchased  directly  from  the 
company. 

Krazy  Kong 

Anti-Matter  Splatter 

3-D  Man 

Exterminator 

Defender  On  Tri 

Nufekop  Software 

P.O.  Box  158 

Shady  Cove,  OR  97539 

5K  to  8K  RAM 

$12.95  to  $24.95  @ 


■  < 


I . . .  Leaves  your  new  Vic  (or  CBM  64)  with  42  additional  commands. 
.Branches  out  (o  most  BASIC  4,0 programs. 
.Roots  into  most  printers. 

I  rtt'u'  Ifom  Sifyk'-v  ihe  VicTref.  a  coofdinaled  hardware  and  soliwaip  package  (hai  allows  youi  Vic 
I  to  branch  qui  in  unbelievable  diiections  and  makes  (1  easier  Ihan  evef  lo  do  BASIC  programming. 
I  debugging  and  lo  acce&s  your  disk-  Unbelievably  simple  to  use  and  to  install,  ihe  VicTree  gives 
I  you  all  Ihe  additional  BASIC  4-0  commands  lo  aJlt>*  most  BASIC  4.0  programs  lu  work  on  your 
lne»  VicorCBV>64. 

I  From  Skyles,  iKe  best  friend  you  and  Commodore  ever  had...  Sky  les.  ihe  largest  specialist  in 
I  designing  and  marketing  pefipherals.  software,  enpansion.  memory  lor  all  Commodore 
I  computers 

I  Now  only  *  89. 93... or  $  109.95  cc^mplete  with  Centronics  standard  printer  cable.  (Cable  alone 
I  K29.9S.)  Available  now  from  your  local  dealer  or  order  through  your  Visa  or  MasterCard  loll  free: 

(80O1  227-9998 (Calirornia.  Canada.  Alaska.  Hawaii:  (415)  965  17351  d.  send  clieck  or 

money  older  directly  to: 


I  Skyles   Electric  Works 


231  E  South  Wltisman  Road 
Mountain  View,  CA  94041 
(415)9651735 


^^  commodore  VIC-20'"  Computer 

^B  VIC'S  MOM  —  MOTHER  BOARD  EXPANDER 


Expana  your  vie  to  full  limit: 

3  slot  $39.95 

provisions  for  swiicfies  in  ooarts 

With  swiicties  $45.95 

CHARACTER  BUILDER  - 
UTILITY  AID 

wi  I  save  antj  load  irom  disk  or  lape 
dissign  your  own  CUSTOM  CHARACTERS 
use  wilfi  any  memory 
configuration  $25-00 

RS-232  bl-direclional 

INCLUDES  SECOND 
JOV  STICK  PORT  $40.00 

•NEW  SECOND  JOY 
STICK  PORT  $20.00 


VIC-20  to  EEE-488  Ifiterface 

allows  VIC  10  ust!  PET/OBM  Pi!riptii;ral 

$79.95 

ROM  EXPANSION 
BOARD 

put  your  own  programs  an  2K  or 

4K  EPROMS 
*e  can  pul  youf  prtsgram  in  ROM— _ 

call  for  pnio  ^ 

BK  RAIVI  BOARD 

can  be  daisy  chained 
to  tour 

4K  RAt^/l  BOARD 

VIC  DUST  COVER 
proteci  your  VIC 


$19.50 

$49.95 
$39.95 

$12.95 


MasterCard 


mm 


NEW  CARTRIDGE  VIDEO  GAMES  FROM  MACHINE 

LANGUAGE.  INC.  —  SUPER  FAST'*COLORFUL 
AVAILABLE  THRU  OEM,  INC.  $25.00 

TWO  PLAYER  GAMES 

CLOSE  ENCOUNTERS  OF  THE  WOFIST  KINO  •  BLACK  JACK 

ACID  RAIN  •  BLOCK  BUSTER  •  DOT  C50BBLER  •  FROGMAN 

SPIN  TQIDS  •  CHES 

*e  need  gooo  r^ew  machine  language  games  -  royally  paid 

CALL  FOR  DETAILS 

Completely  Tested.  i€0%  Guatanleed 

order  from  OEM  Inc. 
Dealer  inquiries  invited  2729  Soulhi  US.  1.  Suite  12 

TO  ORDER  CALL  305-465-9363'  Ft  Pierce,  Florida  33450 

Personal  criecKs  accepted  alOw  nme  to  clear  -  add  S2  tor  sniDping  -   add  %b  tor  COD 
Florida  lesicenls  add  5%  stale  sales  lax  —  Masler  Card  S.  Visa  add  5*0 
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Apple  Game  Animation 
Package 

Michael  P.  Anlonovich 

The  Game  Atrimation  Package  is 
marketed  by  Synergistic  Soft- 
ware as  a  two-part  program  pack- 
age: Fast  Dimv  and  Micro  Skctcher. 
Micro  Sketcher  is  for  creating  high- 
resolution  color  pictures  which 
can  be  used  as  backgrounds  in 
games  or  other  programs.  Fast 
Draw  is  an  excellent  graphics 
utility  for  creating  bit-mapped 
shape  tables  which  can  be  ac- 
cessed from  BASIC  programs  to 
achieve  fast,  smooth,  flicker-free 
action. 

Fast  Draw 

First,  let's  look  at  Fast  Draw.  Have 
you  ever  wanted  to  be  able  to 
create  shape  tables  in  color?  Or 
to  move  shapes  around  the 
screen  at  lightning  speed  without 
screen  flickering  as  you  draw 
and  erase  the  shapes?  1,  for  one, 
was  glad  to  see  this  package.  I 
found  Fast  Draw  a  very  easy  way 
to  create  and  manipulate 
shapes. 

Fast  Draw  consists  of  four 
major  program  segments  which 
allow  the  user  to  create  and 
manipulate  bit-mapped  shape 
tables.  The  four  segments  are: 

Delimit -This  program  is  a 
shape  table  editor  which  allows 
you  to  create  shapes  using  any 
combination  of  the  eight  stan- 
dard high-resoluhon  colors. 

Examine  -  This  program  pro- 
vides a  very  simple  way  of  view- 
ing each  shape  in  the  shape  table 
as  it  moves  across  the  screen  at 
various  speeds. 

Placement -This  allows  the 
shapes  from  a  table  to  be  placed 
on  the  screen  under  paddle  con- 
trol. This  option  is  the  only  way 
to  segment  a  previously  created 
shape  table  and  to  re-create  it  in 
a  different  form  or  with  a  differ- 
ent set  of  shapes. 
Shift  -  This  utility  performs  color 
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shifts  on  the  shapes  on  the 
screen.  Shapes  can  also  be 
inverted. 

The  Delimit  program  allows 
you  to  create  a  shape  dot-by-dot 
in  a  manner  somewhat  similar  to 
that  used  in  the  character  gener- 
ator section  of  the  DOS  Tool  Kit. 
One  major  advantage  over  the 
Tool  Kit  is  the  ability  to  define 
the  size  of  the  shape  in  terms  of 
the  number  of  horizontal  and 
vertical  dots.  Thus  one  shape  is 
not  limited  to  the  size  of  a  single 
letter.  Of  course,  another  major 
advantage  is  the  ability  to  create 
colored  shapes.  Delimit  is  easy 
to  use,  and  a  menu  is  provided 
at  the  bottom  of  the  screen  in 
case  you  forget  the  commands 
or  you  don't  read  manuals. 
Shapes  are  added  to  the  shape 
table  one  at  a  time. 

Once  a  shape  has  been 
added  to  a  table,  it  is  relatively 
easy  to  remove  that  shape  by 
using  Delimit  in  combination 
with  the  Placement  utility.  Have 
you  ever  tried  to  combine  or 
eliminate  shapes  from  a  regular 
Apple  shape  table  by  hand?  With 
these  two  utilities,  it  is  easy. 
Delimit  also  provides  two  modes 
to  store  shapes.  There  is  the  nor- 
mal shape-saving  mode  for  ob- 
jects which  require  smooth 
movement,  and  a  space-saving 
mode  for  objects  which  require 
smooth  movement,  and  a  space- 
saving  mode  for  shapes  that  can 
move  using  larger  jumps.  In 
general,  I  found  it  quite  easy  to 
create  fairly  complicated  shape 
tables  using  Delimit. 

Viewing,  Positioning, 
And  Controlling  Color 

Examine  is  a  simple  utility  for 
viewing  the  shapes  in  the  shape 
table.  Each  shape  is  shown,  one 
at  a  time,  moving  across  the 


screen  with  nine  different  com- 
binations of  "speed"  and 
"delay."  The  major  problem 
with  this  utility  is  that  if  you 
want  to  see  the  fifth  shape  in  the 
table,  you  must  first  watch  the 
first  four  shapes  dance  across 
the  screen  nine  times  each.  If 
you  just  want  to  view  a  shape 
table,  it  is  quicker  to  use  the 
Placement  utility  rather  than 
Examine. 

Placement  allows  each 
shape  to  be  placed  onto  the 
screen  as  many  times  and  in  as 
many  places  as  desired.  This 
utility  has  two  major  uses.  The 
first  is  when  a  background  pic- 
ture is  needed  in  which  a  single 
shape  is  to  be  displayed  several 
times  in  different  places  on  the 
screen.  Placement  can  place  any 
shape  anywhere  on  the  screen 
as  many  times  as  necessary, 
after  which  the  screen  can  be 
saved.  The  second  major  use  of 
Placement  is  to  edit  shape  tables. 
While  a  shape  cannot  be  re- 
moved from  a  shape  table  by 
simply  deleting  the  shape,  the 
shapes  you  want  to  keep  can  be 
placed  on  the  screen  using  Place- 
ment, and  then  reassembled 
into  a  new  shape  table  using 
Delimit. 

The  Shift  utility  allows  a 
shape's  color  to  be  shifted. 
Shapes  can  also  be  inverted. 

Fast  Draw  routines  are  easy 
to  access  from  BASIC  programs. 
I  found  the  instructions  very 
clear  on  the  methods  available  to 
access  Fast  Draw  shape  tables 
from  BASIC.  The  only  problem 
with  the  documentation  is  that 
the  three  demo  programs  listed 
in  the  manual  will  not  work  as 
is.  However,  with  careful  read- 
ing of  the  Fast  Draw  instructions, 
I  was  able  to  correct  the  demo 
programs.  The  only  feature  that 
I  felt  was  missing  from  Fast  Draw 
was  a  way  to  edit  existing  shapes. 
Once  a  shape  was  made,  it  could 
not  be  changed  or  used  as  the 
basis  of  the  next  shape.  There- 
fore, if  you  needed  a  series  of 
similar  shapes,  you  would  have 
to  start  each  one  from  scratch. 


Fast  Draw  (written  by  Glen 
Bredon)  is  an  excellent  graphics 
utility:  well-written,  easy  to  use, 
and  well-documented.  These 
procedures  are  so  good  that  you 
might  want  to  use  them  in  your 
own  programs.  Fortunately, 
Synergistic  Software  decided  not 
to  copy-protect  the  diskette,  so 
these  routines  can  be  used  on 
any  other  diskette.  However, 
Synergistic  Software  requests 
that  you  sign  a  license  agreement 
first.  There  is  no  fee  for  the 
license  agreement.  That's  fair 
enough,  isn't  it? 

Micro-Skefcher 

Micro-Sketcher  is  a  menu-driven 
graphics  utility  for  creating  high- 
res  color  pictures,  allowing  you 
to  create,  display,  edit,  save,  fill, 
and  load  tables  to  create  full 
screens.  One  thing  that  makes 
Micro-Sketcher  unique  is  that  it 
allows  you  to  create  and  save 
segments  of  a  picture  rather  than 
having  to  work  with  the  entire 
screen.  These  picture  segments 
then  can  be  displayed  individu- 
ally or  in  combination  to  create 
the  final  screen  image. 

I  did  find  some  problems 
with  this  package.  First  of  all, 
full  screen  means  only  256  posi- 
tions horizontally,  while,  as  we 
all  know,  the  Apple  screen  is  280 
positions  in  the  high-resolution 
mode.  This  means  there  is  a  wide 
black  border  on  the  right  side  of 
the  screen.  This  creates  a  prob- 
lem with  the  fill  routines,  which 
fill  out  to  all  280  positions.  If  a 
border  is  not  placed  around  the 
screen,  the  color  fill  routine  can 
cause  some  rather  undesirable 
effects.  In  addition,  once  a  color 
has  been  selected  and  an  area 
filled,  that  area  cannot  be  rede- 
fined with  a  new  color.  If  a  new 
color  is  desired,  that  sketch  in 
the  shape  table  will  have  to  be 
redone.  If  you  are  working  with 
the  entire  screen  and  choose  the 
wrong  color,  you  will  have  to 
start  over  or  live  with  the  color 
selected. 

There  is  also  no  continuous 
draw  capability.  AH  lines  are 


drawn  as  line  segments  by  de- 
fining both  end  points  of  the 
line.  This  method  is  known  as 
"rubber  banding"  in  some  pack- 
ages because  a  flashing  line  is 
shown  on  the  screen  from  the 
first  end  point  to  the  current 
position.  When  the  second  end 
point  is  chosen,  the  line  becomes 
solid.  This  is  great  for  drawing 
tables,  rooms,  and  buildings, 
but  it  is  very  difficult  to  draw 
curved  shapes  such  as  circles, 
letters,  trees,  etc.  There  are  no 
circle  utilities  to  create  circles,  or 
character  utilities  to  add  letters 
or  text  to  your  picture,  either. 

There  is  also  no  "paintbrush 
mode"  such  as  is  found  in  many 
packages  which  would  allow 
you  to  create  interesting  effects 
such  as  shading,  trees,  bushes, 
and  so  on  by  using  different 
"paint  brushes." 

A  minor  problem  is  that  it  is 
too  easy  to  erase  the  entire  screen 
with  the  "X-clear"  command. 
After  you've  worked  hard  over  a 
picture,  a  simple  slip  of  the  left 
hand  onto  the  X  key  can  make 
you  want  to  bang  your  head 
against  the  wall.  A  two-key  com- 
mand such  as  CTRL-X  would  be 
far  better  and  safer. 

The  edit  mode  of  Micro- 
Sketcher  is  unusual.  To  edit  a 
shape,  the  program  removes 
one  line  at  a  time  from  the  end 
of  the  shape.  Therefore,  if  an 
error  was  made  at  the  beginning 
of  the  shape,  all  of  the  lines  must 
be  removed  until  you  get  back  to 
the  line  in  error,  and  then  the 
lines  must  be  redrawn.  Also,  the 
edit  mode  may  not  remove  all  of 
the  dots  from  the  screen  as  it 
removes  the  lines.  These  re- 
maining dots  cannot  be  edited 
out  of  the  picture  with  this  pack- 
age. You  cannot  simply  draw 
over  these  dots  with  a  black  pen, 
because  you  can  only  draw  white 
lines  on  a  black  background. 
Start  over  with  a  clean  screen. 

On  the  positive  side,  Micro- 
Sketcher  has  a  fast  and  very  effi- 
cient fill  routine  (written  by  John 
Conley)  which  is  capable  of 


handling  fairly  complex  shapes. 
In  fact,  the  fill  routine  is  much 
better  than  those  in  many  other 
graphics  packages. 

Except  for  the  X  key,  the 
program  has  good  protection 
against  faulty  input.  The 
documentation  is  good,  but  not 
as  clear  as  the  fast  Draw 
documentation.  Up  to  32  colors 
are  available  for  the  fill  routines, 
and  the  author  has  split  these 
colors  into  compatible  groups  to 
eliminate  the  problem  of  color 
smearing  when  two  colors  are 
placed  next  to  each  other. 

Another  nice  feature  is  the 
use  of  game  paddles  or  a  joystick 
to  roughly  position  a  point,  and 
the  use  of  the  I,  J,  K,  or  M  keys 
to  disable  the  paddles  or  joystick 
and  make  fine  adjustments. 

In  general,  the  Came  Anima- 
tion Package  is  well  worth  the 
price  for  people  who  would  like 
to  write  animated  games,  but 
who  do  not  know  6502  machine 
language.  The  Fast  Draiv  routines 
are  worth  the  price  of  the  pack- 
age themselves  for  that  purpose. 
While  the  documentation  is  fairly 
good,  it  does  help  to  first  have 
an  understanding  of  the  way  the 
Apple  uses  graphics  and  the 
graphics  screens.  However,  the 
shape  tables  created  by  these 
two  packages  are  not  the  same 
type  of  shape  tables  described  in 
the  Apple  Reference  Manual  or  in 
some  other  Apple  books. 

You  must  use  the  routines 
provided  on  the  G.A.P.  diskette 
to  be  able  to  draw  these  shapes. 
In  fact,  the  shape  tables  created 
by  the  two  different  methods  are 
not  really  compatible  with  each 
other  (or  at  least  1  was  not  able 
to  use  them  interchangeably). 
However,  since  the  manual  ex- 
plains how  to  access  these  shape 
tables  from  BASIC,  and  since 
the  routines  are  on  the  diskette, 
let's  go  out  and  add  some  ani- 
mation to  our  games. 

Game  Animation  Package 

Si/iiergistic  Software 

5221  120th  Avenue  SE 

Beikime,  WA  98006 

$49.95  C 
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Mazogs  For  Sinclair/ 
Timex 


Arthur  B.  Hunkins 

Mazogs  is  an  excellent, 
single-player,  treasure/ 
maze  game  for  Sinclair/Timex 
computers  with  the  16K  memory 
expander.  Its  full  screen  graphics 
make  excellent  use  of  the  Sinclair/ 
Timex  capability-  Mazogs  is  writ- 
ten largely  in  machine  language 
and  runs  immediately  upon  load- 
ing. A  review  copy  loaded  reli- 
ably on  my  Timex  TS-1000.  (The 
program  also  runs  on  16K 
Sinclair  ZX-81  and  ZX-80  with 
8K  ROM.)  It  is  recorded  on  both 
sides  of  the  cassette,  and  comes 
with  a  four-page  explanatory 
brochure.  (You'd  better  read  it 
carefully  -  this  game  can  get 
complicated!) 

Mazogs  has  three  particularly 
strong  points  I'd  like  to  mention: 
1)  there  are  three  levels  of  play, 
from  neophyte  to  highly  skilled 
and  self-competitive;  2)  there  are 
sufficient  options  so  that  various 
strategies  mav  be  tried  out  and 
implemented;  3)  high  score  is 
kept  (no  maximum  "high  score" 
limit  exists)  so  that  there  is  al- 
ways an  incentive  to  do  better. 

Mazogs  are  ugly,  threaten- 
ing little  creatures  who  inhabit 
the  treasure  maze  and  love  to 
devour  treasure-seekers.  They 
frequently  block  the  way;  if  you 
engage  them  in  battle  without  a 
sword  (swords  are  scattered 
throughout  the  maze),  you  have 
only  a  50-50  chance  of  surviving. 
Your  job  is  to  find  the  treasure 
and  get  back  out  without  being 
devoured.  The  maze  is  huge, 
and  the  number  of  moves  to  the 
treasure  is  anywhere  from  120  to 
over  400. 

Prisoners  With  Blinking 
Eyes 

Most  of  the  play  takes  place  on  a 
local  scale  (full  screen),  where 
you  can  see  only  several  moves 
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in  advance.  However,  a  "view" 
is  always  available,  which  gives 
a  larger  perspective  in  your  im- 
mediate area.  Also  accessible  is  a 
"situation  report"  which  informs 
you,  among  other  things,  how 
far  you  are  from  your  goal  (treas- 
ure or  exit). 

Your  main  allies  are  the 

"prisoners,"  with  blinking  eyes, 
locked  in  the  walls  of  the  maze 
by  the  ruthless  Mazogs. 
Positioned  randomly  throughout 
the  maze,  they  know  both  the 
way  to  the  treasure  and  the  way 
out.  When  you  stop  to  ask  ad- 
vice, they  show  you  the  way 
(marking  the  path  "THIS 
WAY").  The  only  problem  is 
that  their  memories  (or  yours?) 
last  onlv  about  ten  seconds.  After 
that,  you  are  on  your  own  again. 

In  the  two  advanced  levels 
of  play  there  are  four  intriguing 
features:  1)  you  get  only  a 
specified  number  of  moves,  de- 
pending on  total  distance  -  if 
you  exceed  this  number,  you 
"die"  in  the  maze;  2)  you  get 
points  (more  moves)  for  killing 
Mazogs,  etc.,  and  lose  points  for 
such  things  as  asking  for 
"views,"  "situation  reports" 
(even  "buying  a  sword"  when 
in  the  direst  of  straits);  3)  pris- 
oners die  once  they  help  you, 
and  swords  can  be  used  only 
once  before  disappearing;  4) 
Mazogs  themselves  become  ag- 
gressive and  mobile  -  they  jump 
around  and  attack,  sometimes 
even  in  twos  and  threes.  Of 
course,  there  are  various  de- 
fenses, described  nicely  in  the 
instructional  brochure.  The  point 
is  that  strategy  takes  a  while  to 
develop;  so  the  game  takes  skill, 
invites  involvement,  and  has 
"staying  power."  In  short, 
Mazogs  has  the  ability  to  become 
at  least  moderately  addictive. 


Sometliing  For  Everyone 

One  of  the  best  features  is  the 
graphics  display.  There  is  a  fair 
amount  of  animation  (Mazogs, 
treasure-seeker  movement,  pris- 
oners' eyes  blinking,  as  well  as 
treasure  glittering).  Much  of  this 
is  seen  in  the  opening  display, 
which,  with  its  simultaneous 
animation,  is  quite  impressive. 

At  game's  end,  you  have 
the  option  of  playing  another 
game  (any  skill  level),  or  of  see- 
ing (and  exploring)  the  entire 
maze,  including  viewing  its  solu- 
tion. A  bird's-eye  view  of  the 
maze  takes  four  full  screens,  and 
you  can  see  different  parts  of  it 
by  pressing  the  directional  keys. 
(The  same  four  keys  are  used  to 
maneuver  your  treasure-seeker 
during  the  game.)  Another  op- 
tion is  offered  at  the  beginning: 
a  choice  of  two  ways  to  enter  the 
maze  -  from  the  left  or  right.  An 
initial  "view"  displays'the  op- 
tions as  you  prepare  to  start  your 
journey. 

There  are  numerous  details, 
all  nicely  done,  that  add  to  the 
pleasure  and  challenge  of  the 
game.  For  example,  there  are 
two  alternate  keypad  directional 
schemes  -  one  is  conceptually 
clearer,  the  other  is  faster.  Take 
your  choice;  there  is  something 
for  evervone!  As  a  matter  of  fact 
there  is  only  one  thing  I  can  think 
of  to  criticize  about  Mazogs  -  and 
I  doubt  whether  the  authors 
could  have  done  anything  about 
it.  The  program  is  a  bit  slow  re- 
sponding to  key-presses  (they 
do  automatically  repeat  if  you 
hold  them  down). 

At  $14.95,  Mazogs  is  a  good 
value  and  should  furnish  many 
hours  of  creative  entertainment. 
It's  one  of  the  better  16K  Sinclair/ 
Timex  games  out  there.  I  recom- 
mend it. 

Mazogs 

Bu^i-Bi/tL'  Soft-ware  (Englniid) 

Distributed  by  Softsyuc,  Inc. 

P.O.  Box  480,  Murray  Hil!  Stalioii 

Neic  York,  NY -10156 

$14.95  O 


Andromeda 


For  Atari 


Larry  Isaacs 

^^  ndrotneda  is  a  game  distri- 
^^buted  by  Gebelli  Software 
Inc.  It  is  written  in  machine  lan- 
guage and  requires  an  Atari  400 
or  800  with  at  least  24K,  a  disk 
drive,  and  a  joystick.  It  is  a  re- 
release  of  an  earlier  version,  and 
current  owners  can  get  the  new 
game  by  returning  their  old  copy 
to  Gebelli  Software. 

In  Andromeda  you  are  in 
control  of  the  "Andromeda" 
cell,  which  has  invaded  the  body 
of  a  multi-cellular  organism.  The 
object  of  the  game  is  to  keep 
Andromeda  alive  as  long  as  pos- 
sible, scoring  as  many  points  as 
you  can. 

The  field  of  play  is  the  mul- 
ticellular organism,  which  is 
approximately  18  times  larger 
than  the  display  screen.  You 
direct  Andromeda  about  the 
screen  using  the  joystick.  When 
Andromeda  reaches  the  edge  of 
the  screen,  the  field  scrolls  un- 
derneath Andromeda  to  display 
other  parts  of  the  organism.  In- 
side the  organism,  you  will  see 
fat  cells,  which  appear  as  smiling 
green  faces,  and  blood  vessel 
cells,  which  are  red  four-pointed 
stars.  You  can  even  see  moving 
blood  cells  within  the  blood  ves- 
sels, though  they  do  not  figure 
in  the  game. 

One  of  the  requirements  for 
keeping  Andromeda  alive  is  to 
destroy  cells  inside  the  organism. 
If  you  fail  to  destroy  cells,  An- 
dromeda will  become  weaker, 
and  could  get  too  weak  to  move. 
You  destroy  a  cell  by  positioning 
Andromeda  just  below  the  cell 
you  wish  to  destroy  and  pressing 
the  fire  button  on  the  joystick. 
You  may  also  simply  hold  the 
fire  button  down  while  you  po- 
sition Andromeda  underneath 
the  cells  you  want  to  destroy. 
Destroying  cells  also  scores 


points.  You  get  100  points  for  fat 
cells,  200  points  for  a  blood  vessel 
cell,  and  500  points  for  one  of 
the  few  mutant  cells  in  the  or- 
ganism. When  a  cell  is  destroyed 
it  will  disappear.  However,  after 
a  certain  number  of  that  type 
have  been  destroyed,  the  de- 
stroyed cells  will  begin  to  reap- 
pear in  a  different  color.  The 
new  color  indicates  that  this 
regenerated  cell  is  immune  to 
Andromeda.  When  most  of  the 
cells  on  the  screen  are  regener- 
ated cells,  you  will  have  to  move 
to  another  part  of  the  organism 
to  seek  fresh  cells. 

The  Dread  Antibodies 

The  foes  you  must  face  in  this 
game  are,  naturally  enough, 
antibodies.  If  an  antibody  comes 
in  contact  with  Andromeda,  one 
of  Andromeda's  three  lives  is 
lost.  There  are  four  types  of  an- 
tibodies, each  with  its  own  pat- 
tern of  movement.  Fortunately, 
Andromeda  is  not  always  at 
their  mercy.  Each  time  you  add 
5000  points  to  your  score,  An- 
dromeda assumes  an  enlarged 
state. 

If  Andromeda  comes  in  con- 
tact with  an  antibody  while  in 
the  enlarged  state,  the  antibody 
is  destroyed.  Naturally,  destroy- 
ing an  antibody  is  worth  more 
points  than  destroying  the  regu- 
lar cells.  The  points  range  from 
300  to  1000,  depending  on  the 
type  of  antibody.  Andromeda's 
enlarged  state  is  only  temporary. 
Fortunately,  you  are  given  an 
audible  warning  a  couple  of  sec- 
onds before  Andromeda  reverts 
to  its  normal  size  and 
vulnerability. 

At  the  bottom  of  the  display 
are  several  status  indicators  to 
assist  you  during  the  game.  On 
the  left  side  is  an  indicator  that 
shows  the  organism's  level  of 
resistance  to  Andromeda.  This 
level  is  lowered  by  destroying 
cells,  and  once  the  level  reaches 
zero,  the  organism  itself  is  de- 
stroyed. On  the  right  side,  your 
score  is  shown.  In  the  middle  is 


They  laughed 

when  I  sat 

down  at  my 

Atari  Computer, 

but  when  I 
started  to  play! 


. ..They  didn't  know  I  had 
slipped  in  something  com- 
fortable. My  brand  new  EPYX 
cartridge  game.  Comfortable 
because  I  nad  simply  put  the 
Alien  Garden  cartridge  into 
the  slot.  And  I  was  playing  in 
an  instant. 


I'm  a  cosmic  crU- 
ter  in  a  garden 
with  crystals  that 
grow  or  shrink 
or  explode  . . . 
all  in  glorious 
color  and  tinkling 
sound.  Explode 
and  I'm  dead.  Eat  the  poisonous 
crystsds  and  I'm  dead.  But  eat  the 
edible  crystals  and  I  win  points. 
And  the  garden  and  the  crystals 
are  different  every  time  I  play. 
Fantastic! 


Mow  you  can  have  the  same 
fun.  Ail  you  need  is  an  Atari 
Home  Computer  and  $39.95. 

Alien  Garden  is  by  EPYX,  one 
of  the  oldest,  the  largest — and, 
we  believe,  best  —  designers 
and  producers  of  games  for 
microcomputers. 


Available  now  at  your  computer 
software  dealer.  If  he  doesn't  have 
it  in  stock,  suggest  that  he  order 
it  now.  Or  call  EPYX  at  (800) 
^^M.  824-7888.  Ask  for 
B^Wi^  operator  29.  In  Cali- 
fs Ujm  fomia,  call  (800)  852- 
\^g^  7777,  operator  29. 

©  1982,  EPYX,  1043  Kiel  Court, 
Sunnyvale,  CA  94086. 
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a  timer  which  starts  at  9999  and 

counts  down.  When  you  destroy 
the  organism,  you  get  a  bonus  of 
the  current  count  times  100 
points.  Above  the  timer  arc  indi- 
cators, up  to  three,  which  show 
the  number  of  lives  Andromeda 
has  left.  When  Andromeda  de- 
stroys an  organism,  Andromeda 
receives  a  bonus  life  and  gets  to 
invade  another  organism. 


Dodging  antibodies  and  destroying 
enemy  cells  in  Andromeda. 

Implementation  of  the  game 
has  been  carried  out  fairly  well. 
The  use  of  graphics  is  simple  but 
good,  and  player  movement  is 
very  smooth.  The  game  supports 
seven  levels  of  play,  with  the 
speed  of  movement  and  rate  of 
appearance  of  the  antibodies 
increasing  with  each  level.  An- 
dromeda's rate  of  movement  is 
slower  while  moving  through 
blood  vessel  cells.  This,  con- 
tributes to  the  realism  within  the 
game. 

My  major  criticism  of  this 
product  concerns  the  instruction 
sheet.  The  instructions  are  very 
sketchy,  and  in  some  cases,  in- 
correct. For  example,  the  in- 
structions state  that  the  indicator 
at  the  lower  left  corner  shows 
the  level  of  antibodies.  1  was 
unable  to  see  any  correlation  of 
this  indicator  number  to  the 
number  of  antibodies  that  have 
been  destroyed,  or  the  number 
present  on  the  screen.  Also, 
illustrations  of  the  different  cells 
in  the  instructions  don't  match 
with  what  appears  on  the 
screen . 

Nor  do  the  instructions  give 
any  hints  on  strategy.  For  exam- 


ple, it  isn't  very  difficult  to  de- 
stroy the  organism  before  the 
timer  count  goes  below  8000. 
This  means  that  your  bonus  score 
will  typically  be  over  800,000 
points.  While  destroying  the 
organism,  you  might  accumulate 
about  30,000  points  for  destroy- 
ing individual  cells  and  an- 
tibodies. As  a  result,  points  from 
destroying  individual  cells  and 
antibodies  become  somewhat 
negligible  compared  to  bonus 
points.  This  would  seem  to  imply 
that  destroying  the  organism  as 
fast  as  possible  is  the  primary 
goal.  However,  the  instructions 
don't  even  mention  that  the  or- 
ganism is  capable  of  being  de- 
stroyed. Fortunately  it  isn't  hard 
to  pick  up  most  of  what  the  game 
is  about  just  by  playing  it  a  few 
times.  However,  you  could  miss 
out  on  some  subtleties  of  the 
game  which  need  a  hint  or  brief 
description. 

One  other  slight  annoyance 
is  that  you  can't  restart  the  game 
without  reloading  it  from  disk. 
Since  it  comes  on  a  copy- 
protected disk,  it  would  have 
been  nice  to  eliminate  any 
unnecessary  disk  wear. 

Overall,  it  is  a  fairly  good 
game,  though  not  on  the  level  of 
a  Star  Raiders.  If  you  like  the  Pac- 
Man  style  game,  you  will  prob- 
ably like  Andromeda.  It  has  a  dif- 
ferent flavor  than  Pac-Man  -  you 
don't  have  as  much  control  over 
entering  the  state  when  you  can 
eat  your  opponents,  but  you 
also  don't  have  a  rigid  maze  to 
contend  with. 

Andromeda 

Gcbdli  Software  Inc. 

1787  Tribute  Road,  Suite  G 

Sacramento,  CA  95S15 

S29.95  © 
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Shamus 
For  Atari 

Tom  R.  Halfhill,  Features  Editor 

You're  prowling  along  the 
corridors  of  yet  another  un- 
explored room,  searching  for  the 
key  to  the  Shadow's  lair. .. 

Suddenly  you  are  attacked 
by  a  hunting  pack  of  Whirling 
Drones,  Robo-Droids,  and  the 
especially  deadly  Snap-Jumpers. 
Frantically  dodging  their  molecu- 
lar disruptors,  you  hurl  several 
of  your  contraband  lon-Shivs, 
blasting  them  to  fragments.  Now 
you're  free  to  pick  up  the  key 
they  were  guarding,  and  you 
hope  that  it  fits  the  lock  you  en- 
countered in  that  other  room  far 
behind  you. 

But  you've  dallied  too  long 
in  this  chamber.  From  out  of 
nowhere  descends  the  Shadow 
himself,  protected  by  Tri~Gamma 
body  armor  impervious  to  your 
lon-Shivs,  and  he's  bent  on 
revenge  for  the  destruction  of 
his  henchmen.  You  break  for 
the  exit,  but  stumble  into  a 
wall  instead... and  instantly 
disintegrate. 

A  Blend  Of  Arcade  And 
Adventure 

That's  a  typical  example  of  how 
Synapse  Software's  game  Shamus 
is  played  -  and  a  typical  example 
of  how  it  usually  ends  as  well, 
since  this  game  is  extremely  hard 
to  beat.  In  fact,  my  guess  is  that 
it  would  take  months  of  frequent 
play  before  any  mere  human 
could  succeed  in  locating  the 
Shadow's  lair  and  destroying 
the  elusive  arch-enemy.  This  is  a 
game  for  true  addicts. 

Shamus  (pronounced 
"SHAW-muss"  or  "SHAY- 
muss,"  slang  for  detective)  is  a 
one-player  game  available  on 
disk  or  cassette  which  requires 
at  least  16K  RAM  and  a  joystick. 
Programmed  by  William Mataga, 
Shatuiis  combines  the  puzzle- 
solving  and  exploration  features 
of  a  graphics  adventure  game 


with  the  fast  action  of  an  arcade- 
style  shoot-'em-up. 

The  object  of  the  game  is  to 
locate  the  hidden  lair  of  a  crea- 
ture known  as  the  Shadow,  and 
then  to  destroy  him  in  a  final 
struggle.  Locating  this  lair  is  not 
easy.  There  are  four  levels  of 
rooms  to  explore,  and  the  only 
way  to  advance  to  the  next  level 
is  to  find  the  proper  key  for  the 
proper  lock.  The  locks  and  keys 
are  color-coded  and  scattered 
throughout  the  rooms,  forcing 
you  to  wander  around,  picking 
up  keys  and  trying  them  on  the 
various  locks. 

To  give  you  some  idea  of 
the  complexity  of  this  task,  each 
level  contains  no  less  than  32 
rooms  -  according  to  the  manual. 
Actually,  in  my  aimless  wander- 
ings, 1  encountered  rooms  num- 
bered as  high  as  37  on  one  level. 
This  means  there  could  be  nearly 
150  rooms! 

The  graphics  and  sound 
effects  in  Shamus  are  beautifully 
done.  The  game  boots  up  from 
the  disk  or  cassette  with  a  very 
good  rendition  of  the  theme 
tune  from  the  old  Alfred  Hitchcock 
Presents  TV  show.  You  then 
choose  from  four  degrees  of  dif- 
ficulty ranging  from  "novice"  to 
"expert."  The  manual  is  abso- 
lutely correct  when  it  states  that 
each  degree  is  significantly  har- 
der than  the  last.  After  briefly 
sampling  the  higher  degrees,  1 
stuck  with  "novice"  and  still 
found  myself  outmatched. 

You  start  off  in  Room  0  on 
the  first  level.  Your  joystick  con- 
trols a  little  man  in  a  fedora  (after 
all,  what  kind  of  detective  would 
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Going  for  the  key  to  the  next  level  wliile 
dodging  Whirling  Drones  in  Shamus. 


you  be  without  a  brimmed  hat 
to  pull  down  over  your  eyes?). 
Each  of  the  32  (or  37,  or  what- 
ever) rooms  on  each  level  oc- 
cupies a  full  TV  screen.  To  move 
to  another  room,  you  simply 
head  for  a  door  and  walk  (or 
run,  as  is  frequently  the  case) 
off  the  screen.  Instantly,  the 
next  room  appears. 

Shamus  uses  several  rede- 
fined character  sets,  and  the 
graphics  are  among  the  best  I've 
seen  on  the  Atari.  Joystick  re- 
sponse is  instantaneous,  and 
very  often  a  half-dozen  or  more 
multicolored  objects  will  be 
moving  around  at  once. 

These  objects,  by  the  way, 
are  the  Shadow's  henchmen. 
Searching  for  keys  and  locks  in 
scores  of  rooms  spread  over  four 
levels  would  be  hard  enough, 
but  these  creatures  are  always 
there  to  make  your  life  even  more 
difficult.  The  easiest  to  dispose 
of  are  the  Whirling  Drones,  little 
pinwheel-shaped  machines  that 
home  in  on  your  presence.  The 
Robo-Droids  aren't  too  bad 
either,  although  they're  a 
headache  when  attacking  in 
droves  with  the  Whirling 
Drones.  Far  more  dangerous  are 
the  Snap-Jumpers,  shifty  little 
critters  who  move  in  short  leaps 
in  the  blink  of  an  eye. 

If  any  of  these  henchmen 
shoot  you  with  their  molecular 
disruptors,  or  even  touch  you, 
it's  goodby.  Your  main  defense 
is  your  inexhaustible  supply  of 
lon-Shivs  (Ionic-Short  High  In- 
tensity Vaporizers).  You  can 
throw  these  in  any  direction  by 
pressing  the  fire  button  while 
aiming  the  joystick,  and  they'll 
disintegrate  anything.  Another 
defense  is  dodging  or  even 
fleeing,  but  watch  out  -  if  you 
brush  against  a  wall,  you'll  be 
instantly  zapped  to  atoms. 

By  far  the  most  dangerous 
obstacle,  though,  is  the  Shadow 
himself.  If  you  stay  in  one  room 
too  long  -  say,  half  a  minute  or 
so  -  he  appears  out  of  nowhere 
and  tries  to  destroy  you  with  his 
deadly  touch.  Since  the  Shadow 
wears  Tri-Gamma  body  armor. 


your  lon-shivs  will  not  kill  him. 
However,  they  will  stun  him  for 
a  second  or  two,  making  escape 
at  least  possible. 

No  Rest  For  The  Weary 

Running  randomly  from  room  to 
room  spreading  wanton  destruc- 
tion doesn't  do  much  good 
either,  since  the  rooms  are  re- 
populated  with  henchmen  as 
soon  as  you  leave.  And  they're 
always  positioned  between  you 
and  the  next  doorway,  or  else 
guarding  a  lock  or  key  if  one  is 
present.  This  makes  your  mis- 
sion a  never-ending  battle 
against  relentless  enemies. 

As  you  advance  from  level 
to  level  (assuming  you  do  ad- 
vance), everything  speeds  up. 
The  manual  describes  the  final 
level  as  "insanely  fast."  I  never 
made  it  that  far,  but  I'm  not 
skeptical. 

There  are  a  few  factors  in 
your  favor.  You  start  off  with 
several  "lives,"  and  your  little 
man  is  replaced  at  the  spot  where 


he's  zapped  -  you  don't  have  to 
restart  at  Room  0  on  the  first 
level.  You  can  also  accumulate 
bonus  lives  by  retrieving  bub- 
bling flasks  found  in  some 
rooms,  or  occasionally  by  check- 
ing out  the  question  marks  left 
as  clues  in  some  rooms.  A 
scoreboard  awards  points  for 
destroying  henchmen  and  clear- 
ing out  rooms,  but  apparently 
the  points  are  for  measuring 
your  progress  against  other 
games;  they  don't  seem  to  win 
you  extra  lives  or  otherwise  affect 
the  current  game.  Although 
Shanuis  is  a  one-player  contest 
pitting  you  against  the  computer, 
the  manual  recommends  that 
two  people  participate  -  one  to 
work  the  joystick  and  fight  the 
henchmen,  and  another  to  keep 
track  of  the  room  layout  and 
locations  of  locks  and  keys. 

As  a  final  twist,  the  manual 
mentions  "pod  rooms"  which 
exist  in  another  dimension,  ac- 
cessible only  through  a  small 
"time  window."  On  several  oc- 


casions I  encountered  one  of 
these  portals,  but  was  never  able 
to  pass  through. 

Overall,  I  found  Shamus  an 
exceptionally  high  quality  game, 
very  addicting,  and  more  diffi- 
cult than  most.  The  program- 
ming is  top-notch.  The  only  fea- 
ture I  missed  was  some  sort  of 
"pause"  option  in  case  the  phone 
rings  or  the  neighbor's  house 
starts  burning  down.  But  since 
the  challenge  of  Shaiinis  depends 
on  not  giving  you  time  to  puzzle 
out  the  arrangemment  of  the 
rooms,  a  pause  key  would  make 
it  too  easy  to  cheat.  Since  there 
is  also  no  way  to  save  games  in 
progress  until  later,  Sliamus  be- 
comes a  test  of  endurance  as 
well  as  of  memory,  cleverness, 
and  reflexes.  It  succeeds  in  com- 
bining some  of  the  best  qualities 
of  arcade  and  adventure  games. 

Shamus 

Synapse  Software 

5327  Jacuzzi  St.  Suite  1 

Richmond,  CA  94804 

$34.95  C 
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Moptown  - 
Educationol 
Games  For 
Apple 

Sheila  Cory 

Colorful  blocks  of  varying 
sizes  and  shapes  that  are 
found  in  many  elementary  school 
classes  are  called  Attribute  Blocks. 
They  are  used  to  stimulate  rational 
thinking  by  giving  children  ex- 
perience in  distinguishing  attri- 
butes and  carrying  out  logical 
operations. 

The  "Moppets"  who  live  in 
Moptown  are  computerized  Attri- 
bute Blocks,  with  each  of  the 
inhabitants  identifiable  by  their 
peculiar  combination  of  traits. 

The  traits  used  to  identify  the 
16  Moppets  who  populate  Mop- 
toum  are:  (1)  tall  or  short,  (2)  fat  or 
thin,  (3)  red  or  blue,  and  (4)  Bibbit 
or  Gribbit.  All  Bibbits  have  big 
noses  and  big  feet,  and  all  Gribbits 
have  tails.  Like  work  with  Attri- 
bute blocks,  games  in  Moptown 
involve  logical  thinking.  Working 
with  attributes  on  tlie  computer 
allows,  among  other  things,  the 
random  assignment  of  the  attri- 
butes, feedback  as  to  the  correct- 
ness of  response,  and  immediate 
reinforcement. 

Moptown 

Moptozvn  is  a  program  designed 
for  elementary  school-aged 
youngsters.  Programmed  by  Les- 
lie Grimm  (whose  excellent  pro- 
grams -  Bumble  Plot,  Bumble  Games, 
and  Juggles'  Rainbow  -  were  re- 
viewed in  COMPUTE!  recently), 
this  set  of  programs  consists  of  11 
different  games  that  develop  the 
ability  to  identify  and  isolate  attri- 
butes. The  games  are  carefully 
sequenced  from  easy  to  hard, 
providing  an  ideal  structure  for 
understanding  and  learning.  The 
programs  would  be  appropriate 
for  use  in  kindergarten  through 
grade  six,  with  the  most  difficult 


even  providing  challenging  fun 
and  learning  for  children  in  junior 
high  school. 

Recognition  Games: 
Easy  To  Difficult 

In  Make  My  Twin,  the  simplest  of 
the  games,  the  user  looks  at  a 
Moptown  villager  {or  Moppet,  as 
they're  called),  and  then  describes 
its  four  attributes  in  order  to  make 
its  twin.  To  do  this,  the  child  needs 
to  be  able  to  separate  each  of  the 
attributes  from  the  whole  -  an 
excellent  activity  for  the  develop- 
ment of  analytical  thinking.  To 
save  typing,  the  program  allows 
the  child  to  use  a  one-letter  input 
to  describe  the  attribute.  With 
young  children,  this  can  be  a  very 
important  feature  in  a  program, 
yet  one  that  some  programmers 
forget  to  consider. 

Who's  Different?  lines  four 
Moppets  up  assembly-line  style 
and  asks  the  user  to  find  the  one 
that  is  different.  After  identifying 
the  different  Moppet,  the  user 
then  must  identify  which  of  the 
four  attributes  makes  it  different. 
Another  possibility  in  this  game 
is  to  have  four  different  Moppets 
drawn,  and  have  the  user  choose 
which  one  is  most  different.  This 
variation  is  considerably  more 
difficult  than  the  previous  one. 

What's  the  Same?  is  similar 
to  the  previous  game,  except  the 
object  is  to  find  the  one  attribute 
the  Moppets  have  in  common.  As 
in  the  other  games,  no  help  is 
given  if  the  user  continually 
selects  the  wrong  answer.  This 
could  be  a  problem  for  a  child 
who  chooses  to  play  a  game  that 


"Moppets"  line  up  for  review  in  the 
Moptown  Parade  game. 


is  beyond  his  or  her  level  of  skill. 

Who  Comes  Next?  is  a  pat- 
tern recognition  game.  There  are 
three  possible  patterns: 
ABABAB,  ABBABB,  or 
AABAAB.  Four  Moppets  are 
lined  up;  the  user  determines 
the  pattern  and  then  describes 
what  the  fifth  Moppet  should 
look  like.  The  task  involves  not 
only  identifying  the  pattern,  but 
also  dissecting  the  appropriate 
Moppet  into  its  four  attributes  in 
order  to  describe  them.  If  the 
Moppet  is  described  incorrectly, 
it  is  drawn  the  way  it  was  de- 
scribed and  the  user  again  has 
an  opportunity  to  describe  the 
Moppet  correctly. 

User-Determined 
Patterns 

The  next  game  is  Moptown 
Parade.  Like  all  of  these  games, 
it  is  introduced  with  an  appro- 
priate picture  and  song  -  in  this 
case,  "She's  a  Grand  Old  Flag!" 
The  object  of  this  game  is  to 
create  the  participants  in  a 
parade  according  to  a  rule  deter- 
mined by  the  user. 

The  rule  establishes  how 
many  traits  each  successive  Mop- 
pet in  the  parade  should  have 
that  are  different  from  those  of 
the  previous  Moppet.  For  exam- 
ple, if  the  rule  is  "1",  then  the 
next  Moppet  in  the  parade  will 
differ  from  the  Moppet  in  front 
of  him  by  just  one  trait.  If  Moppet 
1  is  tall,  blue,  fat,  and  a  Gribbit, 
then  Moppet  2  could  be  tall,  red, 
fat,  and  a  Gribbit.  If  a  mistake  is 
made,  the  incorrect  Moppet  is 
drawn  and  then  erased  so  the 
user  can  try  again. 

Who's  Next  Door?  makes 
trait  analysis  of  two  Moppets  an 
essential  step  for  determining 
the  second  Moppet  of  another 
set.  The  first  pair  of  Moppets  are 
compared  to  see  which  single 
trait  is  different.  A  third  Moppet 
is  shown,  and  its  pair  must  be 
described  so  that  the  two  differ 
in  the  same  attribute  as  the  first 
pair. 

In  My  Secret  Pal,  the  user 
selects  four  traits  to  describe  a 
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Moppet.  The  program  responds 
by  drawing  the  Moppet  de- 
scribed, and  then  telling  how 
many  of  those  traits  are  correct 
to  describe  the  secret  pal.  This 
game  is  quite  a  challenge,  as  the 
program  does  not  tell  you  which 
traits  are  correct,  only  hozv  many 
are  correct.  It  is  up  to  the  user  to 
develop  good  guessing  strategies! 

Careful  trait  analysis  is  nec- 
essary to  be  successful  in  the 
next  game.  Change  Me!.  In  this 
game,  four  boxes  are  drawn  on 
the  screen.  A  Moppet  is  drawn 
in  box  one  and  box  four.  Again, 
as  in  Moptown  Parade,  a  rule  of 
"1"  or  "2"  determines  how  many 
trait  differences  there  should  be 
in  each  successive  Moppet.  The 
problem  is  to  determine  what 
the  second  and  third  Moppet 
should  look  like  in  order  for  the 
fourth  Moppet  to  have  just  the 
specified  number  of  different 
attributes. 

Clubhouse  is  more  difficult 
still,  requiring  logical  deductions 
to  decide  which  Moppet  can  join 
the  Moppets  Club.  Each  time  a 
Moppet  is  described,  the  pro- 
gram responds  by  telling 
whether  or  not  he  can  join  the 
club.  The  object  of  the  game  is  to 
figure  out  what  rule  or  rules  are 
being  applied  to  each  Moppet  to 
either  accept  him  into  or  reject 
him  from  the  club. 

The  last  two  programs, 
Moptown  Map  and  Moptown 
Hotel,  carry  the  skills  developed 
in  the  previous  games  a  step 
further.  In  both  of  these  games, 
the  user  has  to  be  concerned 
with  attributes  shared  by  Mop- 
pets in  the  same  row  and  the 
same  column.  Thinking  of  re- 
lationships in  two  dimensions 
makes  these  two  games  substan- 
tially more  difficult  than  the  pre- 
vious ones;  but  with  mastery  of 
the  earlier  games,  these  should 
be  challenging  enough  to  be 
interesting,  yet  easy  enough  to 
be  fun. 

Color  Monitor  Crucial 

The  documentation  for  Moptown 
is  clear  and  concise.  I  disagree 


with  the  claim  that  these  pro- 
grams are  suitable  for  use  with  a 
black  and  white  monitor,  how- 
ever. Color  is  crucial  to  these 
programs,  as  it  is  one  of  the  four 
attributes  by  which  the  Moppets 
are  distinguished  from  each 
other.  As  the  manual  states,  it  is 
possible  to  discern  the  differ- 
ences on  a  black  and  white  mon- 
itor, but  1  feel  it  makes  the  games 
too  difficult.  One  outstanding 
feature  of  the  manual  is  the  in- 
clusion of  suggestions  on  how  to 
use  these  programs  when  there 
is  just  one  computer  for  a  whole 
class. 

Sound  adds  a  lot  to  this  pro- 
gram. However,  sound  can  be  a 
distraction  in  some  classroom 
situations.  The  program  does 
not  have  a  "sound/no  sound" 
option,  which  might  make  it 
inappropriate  for  some  classes. 
The  program  also  makes  differ- 
ent sounds  when  a  child  gets  an 
answer  correct  than  when  he  or 
she  gets  an  answer  wrong.  Some 
children  could  be  very  upset 
about  having  others  know  how 
they're  doing  when  they're 
working  so  hard  to  master  a  dif- 
ficult concept. 

How  Children  Rate 
Moptown 

Because  it  is  difficult  for  me  to 
assess  how  kids  would  respond 
to  a  program,  I  gathered  a  group 
of  "kid  consultants"  to  test  out 
these  programs.  Bret,  11  years 
old,  spent  about  two  hours  on 
Moptown.  He  said  he  enjoyed  all 
the  games,  but  felt  his  friends 
would  most  enjoy  Moptown 
Hotel,  which  is  the  most  difficult. 
He  said  he  would  like  to  borrow 
the  programs  from  me  in  order 
to  have  more  time  with  them. 

Cara,  ten  years  old,  enjoyed 
all  of  the  programs  except  Mop- 
town Map  and  Moptown  Hotel, 
which  she  felt  were  too  difficult. 
She  had  only  a  little  more  than 
an  hour  to  spend  on  the  pro- 
grams, so  she  would  possibly 
enjoy  those  difficult  ones  more  if 
she  could  work  with  the  games  a 
bit  longer.  Cara  felt  her  friends 


would  enjoy  Clubhouse  the 
most.  Like  Bret,  she  asked  if  she 
could  borrow  the  diskette  for 
more  work  with  these  programs. 

Chrissa,  eight  years  old, 
loved  the  games.  She  thought 
Make  My  Twin  was  a  little  boring 
because  it  was  too  easy,  but 
enthusiastically  endorsed 
Clubhouse.  The  Kids  all  tended 
to  ask  adults  how  to  play  the 
games  rather  than  read  the  in- 
structions. In  a  classroom  situa- 
tion, it  would  be  a  good  idea  for 
the  teacher  to  introduce  each  of 
the  games  to  the  whole  class 
before  having  the  children  play 
individually. 

Moptown  runs  on  an  Apple 
11  Plus  with  48K.  It  comes  on 
diskette,  with  back-up  diskette 
and  manual  included  in  a  handy 
package. 

Moptown 

Apple  Computer,  Inc. 

20525  Marian!  Avenue 

Cupertino,  CA  950U 

$50  © 
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WICHITA,  KS  67218 
(316)  684-4660 

Personal  checks  accepted 
(Allows  weeks)  or 
C.O.D.  (Add  S2) 
Handling  charges  S2.00 

■  VIC-20  IS  a  registered 
trademark  0l  Commodore,  Inc 
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VIC  Searcher 


Heinz  Wrosch 


There  are  times  when  you  just  can't  find  something  in  a 

large  program .  Instead  of  reading  every  line  and  umsfing 
your  time,  why  not  join  the  growing  number  of  people 
who  say:  "Let  the  computer  do  it.  It  does  it  better." 


This  short  program  is  a  "BASIC  loader"  which 
means  that  it's  written  in  and  can  be  used  in 
BASIC,  but  is  actually  a  machine  language  pro- 
gram. Those  DATA  statements  represent  the  var- 
ious instructions  {coded  as  numbers)  that  the 
computer  can  read  even  more  easily  and  faster 
than  it  can  follow  BASIC  instructions.  Machine 
language  is,  after  all,  the  computer's  native 
tongue. 

So  Much  Faster 

You  don't  have  to  know  machine  language  to  use 
this  handy  tool.  Tools  like  "Searcher"  are  often 
called  utilities  which  means  "programs  that  help 
you  program."  For  Searcher,  all  you  need  to  do  is 
to  type  in  the  mysterious  program  (SAVE  it  for 
future  use)  and  then  any  time  it's  RUN  it  will  figure 
out  where  your  VIC's  highest  free  memory  area 
is,  put  itself  up  there,  and  build  a  wall  around 
itself  by  telling  the  VIC  a  white  lie:  that  there  is  a 
tad  less  memory  available  than  there  really  is. 

Finally,  it  self-destructs  using  NEW  in  line 
60.  It  does  all  this,  you  just  type  LOAD  and  RUN. 
That's  one  good  reason  why  computers  should, 
quite  often,  do  things  for  you.  So  much  faster. 

Now  for  the  fun  part.  LOAD  and  RUN  your 
Searcher.  It  will  print  a  number  on  the  screen 
which  is  the  address  you  are  going  to  send  the 
computer  to.  On  many  VIC's  this  will  be  7547, 
but  it  depends  on  how  much  memory  your  VIC 
has.  Whatever  the  number  is,  make  a  note  of  it. 
Now  LOAD  in  some  long  program.  Imagine  that 
you  want  to  remove  all  the  REM  statements  to 
save  memory.  To  search  them  out,  type  a  new 
BASIC  line  number  into  the  program  at  line  zero: 

0:REM     (hit  RETURN) 

following  the  zero  with  a  colon  and  then  the  thing 
you  want  to  search  for  (in  this  case  "REM").  Then 
directly  on  the  screen  (not  in  a  BASIC  program) 


type:  SYS  7547  (or  whatever  number  the  program 
told  you  to  use).  Instantly  you'll  have  a  list  of 
all  the  places  where  your  REM's  appear  in  the 
program. 

Searching  is  often  useful  in  debugging  pro- 
grams (getting  them  to  work  right).  You  might 
need  to  know  where  all  the  examples  of  A$  are  in 
a  program,  or  where  all  the  FOR/NEXT  loops  are, 
or  something  else.  You  can  make  adjustments 
more  easily  to  the  entire  program  if  you  know 
where  and  how  often  things  are  used.  Or  you 
might  decide  to  change  all  the  occurrences  of  the 
name  "Tom"  to  "Sam"  or  something  in  a  long 
series  of  DATA  statements. 

There  are  many  ways  to  benefit  from 
Searcher,  Add  it  to  your  toolbox  of  VIC  utilities 
and  then  the  next  time  you  need  to  analyze  or 
modify  a  long  program,  to  save  memory  space,  or 
to  remove  or  change  a  name  in  your  address  book 
program  -  let  the  computer  do  it. 


10   T=PEEK(55)+256*PEEK(56) :CS=0 

20    T=T-133:TL=(T/256-INT(T/256))*256;TH=INT(T 

/256) 
30    POKE55,TL:POKE56,TH 

40    FORI=TTOT+132:READA;POKEI,A:CS=CS+AjNEXTI 
50    IF   CS014831    THEN    PRINT"ERROR    IN    DATA   STAT 

EMENTS":STOP 
60    PRINT"  {CLEAR)  SYS'i-T;  "TO    START":NEW 
100    DATA   160,    0,    177,    43,    133,    1,    200,    177,    43 

,    133,    2 
110    DATA   160,    0,    177,    1,    208,    1,    200,    177,    1,    - 

208,    1 
120   DATA   96,    160,    0,    177,    1,    141,    52,    3,    200,    ~ 

177,    1 
130    DATA    141,    53,    3,    200,    177,    1,    133,    99,    200 

,    177,    1 
140    DATA    133,    98,    200,    24,    165,    43,    105,    5,    13 

3,  67,    166 

150    DATA   44,    144,    1,    232,    134,    68,    177,    1,    240 

,    55,    162 
160    DATA    0,    193,    67,    240,    4,    200,    24,    144,    242 

,     192,    0 
170   DATA   240,    10,    136,    230,    1,    208,    2,    230,    2, 

24,    144 
180   DATA   242,    160,    0,    177,    67,    240,    8,    209,    1, 

208,    218 
190    DATA   200,    24,    144,    244,    169,    35,    32,    210,    " 

255,    166,    99 
200    DATA    165,    98,    32,    205,    221,    169,    32,    32,    2 

10,    255,    173 
210    DATA   52,    3,    133,    1,    173,    53,    3,    133,    2,       2 

4,  144,    134  Q 
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SuperFont  Plus 


John  Sloby 


You  can  generate  excellent  Atari  game  graphics  bx) 
using  ANTIC  modes  4  and  5.  This  program  provides 
an  ANTIC  version  of  SuperFont.  Requires  16K  RAM. 


After  typing  in  "SuperFont"  (COMPUTE!,  January 
1982),  I  was  very  pleased.  I  couldn't  imagine  need- 
ing any  additional  functions  or  purchasing  any 
font  that  could  possibly  improve  upon  it.  Then  I 
bought  De  Re  Atari,  and  everything  I  had  read 
previously  in  the  Hardware  Manual  on  ANTIC 
modes  4  and  5  fell  into  place.  At  the  same  time  I 
realized  that  it  was  ANTIC  mode  4  that  allowed 
the  great  graphics  in  Caverns  Of  Mars.  I  realized  I 
could  make  some  useful  additions  to  the  original 
program.  Therefore,  I  offer  SuperFont  Plus. 

Mr,  Brannon  stated  in  his  article  that  it  would 
be  easy  to  expand  the  program,  so  I  did.  The  ad- 
ditional commands  are  the  ANTIC,  PRINT,  and 
Color  Change  modes.  Of  these,  only  the  PRINT 
mode  can  be  used  along  with  the  original  version 
of  graphics  modes  0,  1,  and  2.  This  expanded 
version  is  about  40%  longer  and,  if  you  only  have 
16K  RAM  memory,  some  manipulation  will  be 
required;  but  you  can  have  an  ANTIC  version  of 
SuperFont.  For  those  of  you  that  already  have 
SuperFont,  just  add  lines  10,  20,  1601  through 
1606  and  all  lines  after  and  including  2000.  Also 
note  the  changes  in  lines  100  through  120,  270, 
320,  340,  390  through  400,  650,  1300,  1360,  1370, 
and  1400  through  1410.  Once  you  do  this,  you 
will  have  the  capabilities  of  designing  your  own 
ANTIC  4/5  character  set. 

For  those  of  you  with  only  16K,  there  is  a 
way  out.  You  will  have  to  end  up  with  two  fonts: 
one  font,  the  original,  for  the  Basic-supported 
graphics  modes,  and  one  for  the  ANTIC  4/5 
graphics  modes.  If  you  delete  the  following  com- 
mands and  change  lines  250  and  300  to  say  RAM-4 
instead  of  RAM-8,  you  will  have  a  functional  font. 
The  deleted  commands  which  have  limited  use 
for  ANTIC  4/5  are:  RESTORE  (920-930),  OVERLAY 
(870-910),  GRAPHICS  (1370-1390),  WRITE  DATA 
(1290-1360),  and  QUIT  (1130-1140). 

Original  SuperFont 

Here's  a  quick  review  of  the  original  SuperFont 

commands; 

EDIT:  The  character  you  select  via  the  joystick 

1M    COMPUHI    FeWiaiv.WM 


and  pressing  of  the  trigger  is  copied  to  the  grid  in 
the  upper  section  of  the  screen.  The  cursor  is  relo- 
cated to  this  grid,  and  you  can  instantly  modify 
the  character  by  moving  the  joystick  and  pressing 
the  trigger  to  either  set  or  remove  a  point,  as 
desired. 

RESTORE:  This  will  copy  the  pattern  from  the 
first  character  set  to  the  second,  located  in  the 
lower  half  of  the  screen. 

COPY  FROM:  Select  a  character  which  will  be 
copied  to  the  current  one  you  are  working  on. 

COPY  TO:  The  current  character  will  be  copied  to 
the  selected  place. 

SWITCH:  Exchanges  the  current  character  for  the 

one  selected. 

OVERLAY:  Adds  the  selected  character's  pattern 
to  the  current  one. 

CLEAR:  Clears  the  pattern  of  the  current  charac- 
ter. A  must  for  ANTIC  4/5. 
INVERT:  Turns  current  character  upside  down. 

SAVE  FONT:  Saves  character  set  to  disk  or  tape. 
Answer  "Filename"  with  either  C:  or  D:filespec. 
If  you  see  an  error  message,  press  any  key  to  return 
to  the  menu. 

LOAD  FONT:  Retrieves  a  character  set  that  you 
saved.  Answer  "Filename"  like  SAVE  FONT. 

CURSOR-UP  or  SHIFT  DELETE:  The  line  of 
points  the  cursor  is  on  is  deleted,  and  the  following 
lines  are  pulled  up  to  fill  the  gap. 
CURSOR-DOWN  or  SHIFT  INSERT:  A  blank 
line  is  inserted  on  the  line  the  cursor  is  in,  and  all 
lines  below  it  move  down  one.  The  bottom  line  is 
lost. 

SCROLL  LEFT:  The  bit  pattern  of  the  character  is 
shifted  left. 

SCROLL  RIGHT:  The  bit  pattern  of  the  character 
is  shifted  right. 

WRITE  DATA:  The  internal  code  (0-127)  of  the 
character  and  the  eight  bytes  that  make  it  up  are 
displayed  in  the  menu  area.  Press  any  key  to  re- 
turn to  menu. 

GRAPHICS:  This  toggles  the  TEXT/GRAPHICS 
option  of  graphics  modes  1  and  2  to  let  you  see 
each  half  of  the  character  set. 
REVERSE:  All  blanks  become  points,  and  vice 


DON'T  ASK  PROVIDES  THE  MISSING  LINKS 

o-o»  the  link  between  your  modem  and  the  outside  world.  For  hassle-free 
communications,  phone  right  in  with  TELETARI,  The  Friendly  Terminal. 


Your  Atari  has  never  had  such  easy  access  to  the  whole  world  of  telecommunications  -  bulletiri  boards,  news  reports,  large  time- 
sharing computers,  the  works.  Now  ifs  a  snap  to  tap  into  all  these,  and  it's  just  as  easy  to  transfer  your  program  or  text  files  to  and  from  a 
remote  computer.  Meet  TELETARI,  Tlie  Friendly  Terminal.  It's  just  what  your  modem  needs:  a  powerful,  adaptable  telecommunications 
package  that's  a  cinch  to  use.  With  TELETARI,  you  simply  choose  the  desired  communications  function  from  a  menu.  Commonly  used 
terminal  parameters  are  included  in  the  program,  but  you  can  change  them  to  suit  your  needs  with  a  couple  of  keystrokes,  using  another 
handy  menu,  and  store  the  ones  you  plan  to  use  again.  TELETARI's  generous  buffer  stores  up  to  20K,  so  you  can  review,  print,  or  save 
received  information  long  after  you've  hung  up  the  phone.  You  never  knew  using  a  modem  could  be  so  convenient.  Because  it's  very 
flexible,  TELETARI  Is  compatible  with  most  modems  and  a  wide  variety  of  computers.  And  because  it  works  through  the  RS  232  port, 
TELETARI  is  not  limited  to  modem/telephone  uses.  Put  it  to  work  in  any  RS232  application  your  imagination  can  devise- even  operating  a 
laser  disk! 

•  buffer  of  up  to  20K  •  menu-driven         •  highly  adaptable         •  supports  all  850  options 

•  compatible  with  1200  baud  modems  and  BIT  3  Full-view  80™  board         •  suitable  for  any  RS232  application 

$39.r95    Requires  Basic,  32K  RAM,  disl<,  850  Interface 


0<»  the  link  between  BASIC  and  arcade-style  graphics.  Draw  and  animate  pictures  for  your  own  BASIC  games 
and  other  programs  with  pm  ANIMATOR.  Create  running  men,  flying  rockets,  moving  figures  of  all  kinds. 


BASIC  programmers,  pm  ANIMATOR  puts  the  power  of 
Player-Missile  Graphics  at  your  fingertips. 


$34.95  Requires  32K  RAM,  BASIC,  dislc 


To  order  di  reel  from  Don't  Ask,  send  a  check  or  money 
orde  r,  or  call  to  order  COD.  Add  $2.00  tor  shipping  and 
handling.  California  residents  add  6%  sales  tax  (6.5%  if 
you  reside  in  L.A  County). 


^O*  ttie  link  between  fast  gsime  action  and  verbal  learning: 


-^m 


Kids  and  adults,  increase  your  vocabulary  whrte  you  compete  in  this 
exerting  word  game. 
Disk  version: 

3  levels  of  play-  Beginner,  Regular,  Challenge 

ReQutres  32K  RAM,  dtsk,  BASIC.      $24.95 
Cassette  version; 

2  levels  oi  ptay-  Beginner.  Intef mediate 
Requires  1 6K  RAM.  cassette.  BAS^C,    $1 9.95 

lum  WORDRACE  into  a  history  game  or  a  famous  athletes 
game,  and  get  more  vocabulary  words,  witti  the  WORDRACE 
accessory  disic  CLAIM  TO  FAME/SPORTS  DERSY.  3  r>ew  games  in 
all. 

Diskontv-    Requires  WORDRACE  d^sK       S19.95 


Atwi  ■  m  n4wn*rtc  ol  Mm.  Inc  FiMumti  BO  m  a  tndM«rk  i^BiTi  ConviMK  CavaUbm 


O-o^  the  link  tietween  you 

and  what  your  Atari  is 

realty  thinking: 

ABUSE 

the  insu^l^exchar>ge  program. 
Have  you  cursed  out  your  computei?  Now 
it  can  understand  you  and  answer  back' 
Req  Jtros  40K  RAM.  BASIC,  dak.     $1 9.95 

Release  your  aggresskjna!  Infltct  ABUSE 
on  anyone  who's  got  it  coming' 


DONT  ASK 

00>  ttie  link  between  technical  excellence 
and  the  fun  of  computing.  Why  do  we  give 
you  so  much?    Don't  Ask. 


D(S)nfTASK 

COMPUTER  SOFTWARE 


2265  Westwood  Bl.,  Ste.  B-1 50 

Los  Angeles,  CA  90064 
(213)475-4583  or  397-8811 


versa.  Works  the  same  as  pressing  the  Atari  logo 
key  and  then  typing. 

QUIT:  Exit  program. 

SuperFont  Plus:  Three  New 
Commands 

The  ANTIC(A)  command  mode  modifies  the  dis- 
play list  so  that  tlie  lower  section  of  the  screen 
now  becomes  ANTIC  mode  4  except  for  the  last 
line,  which  is  ANTIC  5.  Press  A  again  to  return  to 
the  original  graphics  0, 1,  and  2.  Once  vou  activate 
this  command,  the  character  set  will  become 
mostly  unrecognizable.  This  is  because  the  char- 
acters are  now  four  pixels  wide  instead  of  eight, 
but  the  overall  displayed  width  remains  the  same. 
This  loss  of  resolution  is  the  price  you  have  to  pay 
for  the  multicolor  ability  of  these  ANTIC  modes. 
Use  all  other  commands  as  before;  they  will 
work.  Please  note  that  the  grid  now  has  double- 
wide  pixels  when  compared  to  the  first  displav. 
This  is  because  that  binary  number  you  place  in 
each  pixel  determines  the  color  that  will  be  dis- 
played and  you  need  two  bits  per  color.  The  binary 
number  is  related  to  the  color  registers  as  follows: 

00  =  Background;  01  =  Playfield  0;  10=P]ayfield  1; 
and  11  =  Play  field  2.  To  use  Piayfield  3's  color, 
you  also  use  binary  11,  but  the  internal  code  must 
be  128-255.  This  is  accomplished  by  using  reversed 
characters  via  the  Atari  logo  key.  There  is  no  way 
to  use  this  key  in  any  of  the  original  commands, 
so  the  PRINT  command  was  created. 

The  PRINT  mode  (P)  allows  you  to  print  any 
character  in  the  bottom  window  next  to  another 
one  just  as  in  normal  typing.  This  mode  allows 
you  to  see  that  third  piayfield  color  via  the  logo 
key.  You  can  type  as  long  as  you  like,  but  if  you 
exceed  38  characters,  the  first  one  will  be  lost  and 
all  the  others  will  shift  left.  As  noted  before,  this 
command  can  be  used  with  the  original  graphics 

1  and  2. 

Since  the  keyboard  is  used  for  typing,  the 
START  and  SELECT  buttons  will,  respectively, 
return  you  to  the  menu  and  clear  the  typing  area. 
When  you  return  to  the  menu,  the  typing  area 
isn't  automatically  cleared;  this  allows  you  to  work 
on  more  than  one  character  at  a  time,  i.e.,  three 
characters  together  as  a  car,  etc.  This  mode  is  also 
useful  to  get  a  full  screen  effect  for  one  line  of 
modified  characters. 

The  final  new  command  is  the  Color  Change 
mode  (K).  When  I  started  working  with  the  first 
two  new  commands,  it  became  obvious  that  the 
ability  to  change  the  color  of  the  character  I  was 
working  on  would  be  very  useful.  Thus  I  expanded 
the  Display  List  Interrupt  to  give  me  that  ability 
and  added  a  second  interrupt  for  the  background 
color  change. 

When  you  activate  this  command,  you  will 
be  able  to  change  only  the  colors  for  the  ANTIC  4/ 


Edit 

Copy    Fi-OM 
Copy    To 
Overlay 
Save    roni 
IXelete 
Scroll    Left 
1^    Reverse 


Restore 

Switch 

Clear 

Invert 

Load  Font 

Insert 

11  PT 


I    color    change : OKTIc    MODE 
_    Write    Data      CD    Otiit 
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The  iiiemi  ami  chnrncter  fonts  rendy  forcdititig  in 
"SuperFont  + ." 

5  character  set.  If  you  want  to  change  the  colors 
for  the  original  graphics  modes,  modify  lines  170 
and  300  as  desired.  The  menu  area  will  be  cleared, 
and  you  will  be  given  the  choice  of  the  piayfield 
or  background  color  vou  want  to  change.  If  vou 
change  the  background,  it  will  affect  only  the 
typing  window  area.  I  did  this  to  keep  the  clarity 
of  the  character  set  at  its  best,  and  you  will  prob- 
ably want  to  see  the  change  for  only  one  or  two 
characters  at  a  time. 

After  your  register  selection,  you  will  be  asked 
for  the  color  and  luminosity  value  (0-14)  you  want. 
To  help  you,  a  list  of  colors  will  be  supplied  in  the 
menu  area.  If  you  give  a  bad  input,  you  will  be 
asked  to  try  again,  starting  with  the  color  value. 
To  get  the  decimal  value  being  used  by  that  regis- 
ter, press  R  when  being  offered  the  color  registers 
and  then  select  a  register. 

That  covers  everything;  now  you  should  be 
able  to  generate  some  excellent  graphics  characters 
like  those  in  Caverns  of  Mars  and  Eastern  Front. 

The  author  will  make  tnpe  copies  of  the  program  for 
those  not  wauling  to  type  it  in  theniseli'Cfi.  Senil  a  cassette, 
an  SASE  mailer,  and  $3  to: 

John  Slain/ 

332S  Knifwood  Drive 

Easton,  PA  18042 

lO  GOTO  lOO 

20  POKE  82, 14: POSITION  14,0:F0R  I=ST 

TO  EDi?  ■■<25  SPACES>  ";NEXT  I  :  RETURN 
lOO  REM  «««  SUPERFONT  +  *»t 
105  REM  Character  Set  Editor 
lOh    REM  original 

110  REM  11/10/81  Charles  Brannon 
115  REM  ANTIC, COLOR,  AND  PRINT  MODES 
120  REM  BY  John  Slafay  8/22/82 
140  DIM  I <7) ,FN* < 14) ,N* (3) 
150  IF  PEEK(1536)=0  THEN  60SUB  1400 
160  GRAPHICS  0:POKE  752,1 
170  SETCOLOR  2, 7 . 2 s SETCOLOR  4,7,2 
ISO  DL=PEEK<560}+2S6*PEEK(561  ) +4 
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FIRST  and  FINEST 

In  Systems  Software  for  Atari  and  Apple 


MAC/ 65 

First  we  delivered  Atari's  Assembler/Editor  (ttie 

cartridge). 

Then  we  produced  our  enhanced  "EASMD." 

Now  OSS  is  introducing  \he  finest  integrated 
assembly  language  development  system  yet! 
In  addition  to  being  ideal  for  writing  small, 
■quick  and  dirty"  subroutines  and 
programs, MAC/B5  shows  its  full  power  and 
speed  when  used  with  even  the  most  complex 
ol  large  assembly  language  source  files. 
Naturally,  MAC/65  is  upward  compatible  with 
both  EASMD  and  the  Atari  cartridge.  And,  of 
course,  the  object  code  output  is  also  compati- 
ble with  OS/A+,  Atari  DOS.  and/or  Apple  DOS. 
as  appropriate. 
IVIAC/65    SBO.OO' 


OS/A+ 

Optimized  Systems  Software  —  the  group  that 
produced  botti  the  lirst  Apple  DOS  and  the  first 
Atari  DOS  —  now  brings  you  OS/Ai  ,  which 
combines  tbe  finest  features  of  these  and  other 
successful  personal  computer  operating 
systems. 

OS/A+  is  the  first  and  finest  operating  system 
available  for  Ijoth  Apple  II  and  Atari  computers 
and  features  a  keyboard-driven,  easy-to-use 
command  processor.  In  addition  to  several 
simple  resident  commands,  OS/A+  allows  logi- 
cal and  readable  requests  for  even  the  most 
sophisticated  utility  commands.  In  fact,  the 
user  can  even  add  system  commands  as 
desired. 

But  the  real  power  and  flexibility  of  OS/Ai  is 
its  ability  to  easily  interlace  to  devices  and  disk 
drives  of  virtually  any  kind  and  size.  File  com- 
patibility (with  Apple  DOS  or  Atari  DOS,  as  ap- 
propriate), device  independence,  batch  proces- 
sing, easy  of  use  —  OS/A+  truly  brings  the 
finest  in  opefatlng  systems  to  your  computer. 
AND  NOW  OS/A<  (for  standard  Atari  or  Apple 
drives)  is  included  as  a  part  of  every  standard 
OSS  language  package.  Versions  of  OS/A4  for 
some  higher  capacity  drives  available  at 
extra  cost. 


Unless  otherwise  noted,  all  OSS  products  re- 
quire 48K  and  at  least  one  disk  drive.  We  re- 
commend 64K  lor  the  Apple  version  of  OS/A+, 


SpeedRead+ 

The  first  and  still  finest  speed  reading  tutor 
designed  for  you  to  use  on  your  computer  is 
available  only  from  OSS. 
SpeedRead+  uses  bme-proven  techniques  to 
train  you  to  instantly  recognize  words  and 
phrases,  and  yet  it  goes  far  beyond  what  mere 
mechanical  devices  are  capable  of. 
SpeedRead+  exercises  your  peripheral  vision, 
improves  your  eye  movement  and  timing,  and 
generally  works  with  you  at  your  pace...  now 
and  in  the  future. 

NOTi:  The  Alari  version  of  SpeedRead+  needs  only 
16K  ol  RAM 

SpeedFlead+     $59.95 


till 


r 


As  a  product  of  Tiny  C  Associates,  tiny-c  was 
the  first  structured  language  interpreter  for 
microcomputers.  Now  OSS  brings  this  innova- 
tive interpretive  language  to  your  home  com- 
puter. While  not  having  the  speed  and  power  a 
true  C  compiler,  tiny-c  is  an  excellent  choice 
for  the  programming  student  who  is  ready  to 
begin  learning  the  valuable  techniques  of 
structured  languages. 

tiny-c  provides  an  easy-to-use.  easy-to- 
modify  environment  that  encourages  ex- 
perimentation while  promoting  proper  pro- 
gramming style.  The  tiny-c  package  includes 
not  only  a  comprehensive  and  instructional 
user  manual  but  also  complete  source, 
tiny-c  S99.95* 


^ N 

C/65 

NOW  AVAILABLE! 
The  first  native  mode  C  compiler  ever  produced 
lor  Atari  and  Apple  computers. 
C/65  supports  a  very  usable  subset  of  the  ex- 
tremely powerful  and  popular  C  language.  Just 
as  C  is  used  by  the  most  sophisticated  pro- 
grammers from  the  professional  and  academic 
communities,  so  shall  C/65  prove  to  be  a  pow- 
erful and  much-needed  tool  for  6502  software 
developers, 

C/65  supports  integer  and  character  types  (and 
arrays),  pointers,  fully  recursive  functions,  and 
much  more. 

NOTE:  C  65  requires  MAC/85  or  an  eQu'ivalent  assem- 
bler. Two  disk  drives  recommended  but  not  required 

C/65  580,00* 


BASIC  A^ 
"From  the  authors  of  Atari  BASIC..." 

It's  a  fact!  OSS  gave  you  that  first  and  most 
popular  language  for  Atari  Home  Computers, 
But  why  be  content  with  the  first  when  you  can 
have  the  finest? 

BASIC  A+  is  the  only  logical  upgrade  available 
to  the  Atari  BASIC  programmer.  While  retaining 
all  the  features  which  make  Atari  BASIC  so 
easy  to  use,  we've  also  given  BASIC  A-  fea- 
tures that  place  it  at  the  forefront  of  modern 
interpretive  languages.  BASIC  A-  will  let  you 
explore  the  worlds  ol  structured  programming, 
superior  input/output,  helpful  programming 
aids,  and  even  a  very  comprehensive  PRINT 
USING  command.  And.  exclusively  for  the  Atari 
computer,  an  almost  unbelievable  array  of 
PLAYER:M/SSILE  GRAPHICS  commands  and 
functions. 
BASIC  A+     S80.00" 


•REMEMBER:  Standard  OS/A+  is  included  at  no  extra  charge  with  BASIC  A*  ,  H(!AC/65,  C/65,  and  tiny-c. 

ATARI,  APPLE  II,  and  TINV  C  are  trademarks  ot  Alan,  Ine  .  Apple  Compuler,  Inc  .  ani)  Tiny  C  Associates,  respeclively.  SpeedReta  • ,  MAC65  C  65 
BASIC  Aland    OS  A- are  iraiJemafks  ol  OpliniHed  Systems  Soltware.  Inc. 


Optimized  Systems  Software,  Inc.,  10379  Lansdale  Ave.,  Cupertino.  CA  95014,  (408)  446-3099 


190  SD=PEEK(88) +256»PEEK (89) +12*40 : AS 

D  =  SD4-5*40 
200  Al=1630: FUNC=1631 : A2= 1 632: LOGI C= 1 

628 
21  O  RAM  =  PEEf<  <  106)  -8:  PMBASE  =  RAM*256 
220  CHR0RG=57344 

230  POKE  557, 46: POKE  54279, RAM 
240  POKE  53277, 3:P0KE  53256,3 
250  CHSET= <RAM-a> «256 
260  POKE  DL+23,6:P0KE  DL+24,7 
270  POKE  DL+17, 130: POKE  DL+18,112 
280  POKE  512,0: POKE  513,6 
290  POKE  54286,192 
300  POKE  1549, RAM~B: POKE  1672,RAM-a:P 

OKE  1538,0 
310  A=USR ( 1555, CHSET) 
320  P0  =  PMeASE  +  512  +  20:  P  1  =Pf-IBASE+640  +  20 

: P2=PMBASE+768+20: P=PMBASE+896+20 

:T=85:60SUE  330: GOTO  350 

FDR  r=0  TO  7: FOR  J=0  TO  3:T=255-T 

:PDKE  P0+I«4+J, 0:POKE  P1+I*4+J,T: 

T=255-T 

POKE  P2+I44+J, TiNEXT  J:T=255-T:NE 

XT  I: RETURN 

POKE  53248, 64: POKE  53249 , 64 : POKE 

53250,64 

POKE  704,198:PDKE  705,240:POKE  70 

6,  68 

POKE  53256, 3:PDKE  53257, 3:POKE  53 

258, 3: POKE  623, 1 

?  "  <:QJ{8  R><E>":F0R  1=1  TO  B:  ?  " 

Its  SPACES} I ": NEXT  I:?  "  fZJCa  RJ 
CO" 

GOSUB  390: GOTO  490 
POKE  82,  14: POSITION  14,0 
?  "(S  EdittS  SPACES>£E  Restore" 
?  "Q  Copy  From<:3  SPACESJC  Switch" 
?  "O  Copy  Td<5  SPACES>S  Clear" 


THEN  610 

1=0  TO  100  S 

lO.SiNEXT  I 


330 

340 
350 
360 
370 

3SO 

385 
390 
400 
410 
420 

430 
440 

450 

460 

470 

475 
477 
480 
490 


500 
510 
520 
530 
540 
550 
560 
570 
580 


590 

600 
610 
620 

630 
640 


7 

nt 


'E  Overlay{5  SPACESJEl  Invert" 
■a  Save  Font{3  SPACES>[!  Load  Fo 


?  "E  Pri  nt 
?  "C  Col  or 
?  "C  Wri  te 
FOR  1=0  TO 


Insert" 

e-f  t 

CES>E  B 

8c5" 
DE" 
ETURN 
:POKE  S 
J+I »40 


520 


?  "fESCXDEL  LINEJ  Delete 

t6  SPACES} {ESCJ <INS  LINE} 

7  "{ESC}{CLR  TAB}  Scroll  L 

<ESC}<:SET  TAB}  Scroll  RT" 

?     "<:[a><B}CE>     Reverse<;3     SPA 

raphics" 

mode  e  ANTIC  4 
change:ANTIC  HO 
Data  n:  Qu  J  t  "  :  R 
3:FDR  J=0  TO  31 

D+J+I *40+4. I »32+J: POKE  ASD 

+4,  I»32  +  J:NEXT  JjNEXT  I:? 

POKE  82, 2:PDSITION  0,0 

OPPN  *2, 4, 0,  "K:  " 

P=PEEK (764> : IF  P=255  THEN 

IF  P=60  THEN  520 

IF  P=39  THEN  POKE  764,168 

GET  #2.K 

IF  KOASCr'E")  THEN  790 

60SUB  1750 

FOR  I=0  TO 

FDR  J=0  TO 
J:NEXT  I 

POKE  ASD+169+(ANTIC»10> ,C:POKE  AS 

D+190+(ANTIC*30) , C 

JX=0: JY=0 

POSITION  JX+4,JY+1 

?  CHR« (32+i28»FF> ; "fLEFT}"i 

FF 

IF  STRIG(0)=0  THEN  750 
IF  PEEK(764)<255  THEN 
520 


650  ST=STICK <0) : IF  ST=15 
660  IF  STRIGfO)   THEN  FDR 

TEP  20: SOUND  0,100-I, 
670  POSITION  JX+4,JY+1:?  "  "; 
680  JX=JX+ <ST=7) -<ST=1 1 ) 
690  JY=JY+ <ST=13) -<ST=14) 
700  IF  JX<0  THEN  JX=7 
710  IF  JX>7  THEN  JX=0 
720  IF  JY<0  THEN  JY=7 
730  IF  JY>7  THEN  JY=0 
740  BOTO  610 
750  POKE  Al , PEEK (CHSET+C«8+JY) : POKE  A 

2,2"^  (7-JX)  :  POKE  FUNC,  73:  A  =  USR  (LOG 

IC) 
760  POKE  CHSET+C*8+jy, A:FDR  J=0  TO  3: 

POKE  PO+jy«4+J , A: NEXT  J 
770  FOR  1=0  TO  10:S0UND  O, I »4, 8, 8 : NEX 

T  I : SOUND  0,0,0,0 
7BO  BOTO  650 

790  IF  K<>ASC("F")  THEN  B30 
800  S=C: GOSUB  1750 
810  FDR  1=0  TO  7: A=PEEK (CHSET+C»8+I ) : 

POKE  CHSET+S*S+I , A: NEXT  I 
820  C=S:GOTO  580 
830  IF  K<>ASC<"T")  THEN  870 
840  S=C:GOSUB  1750 
850  FOR  1=0  TO  7 : A=PEEK < CHSET+S«8+ I ) s 

POKE  CHSET+C*8+I , A: NEXT  I 
860  C=S:BDTO  600 
870  IF  K<>ASC("D")  THEN  920 
880  S=C:GDSUB  1750 
890  FOR  I=0  TO  7:  POKE  A 1  ,  PEEK  <  CHSET-t-C 

*8+I>:P0KE  A2,PEEK (CHSET+S«8+I ) :P 

DKE  FUNC, 9: A=USR (LOGIC) 
900  POKE  CHSET+S«B+I , A: NEXT  I 
910  C=S:G0TO  580 
920  IF  K<>ASC("R")  THEN  940 
930  FOR  I=0  TO  7: POKE  CHSET+C*8+ I , PEE 

K (CHR0RG+C«8+I ) : NEXT  I : GOTO  580 
940  IF  K<>ASC("C")  THEN  960 
950  FDR  I=0  TO  7:PDKE  CHSET+C«8+I , 0 : N 

580 
960  IF  K<>ASC("<R}")  THEN  9BO 
970  FOR  I=0  TD  7:PDKE  CHSET+C«a+ I , 255 

NEXT  I:GOTO  58 


7: A=PEEK (CHSET+ 
3:P0KE  PO+I»4+J 


C«8+I ) : 

, AiNEXT 


:FF=1- 


"; : GOTO 


980 
990 
1000 


1010 
1020 


103O 


1040 


1050 


1060 


1070 
1080 

1090 

1  100 

1110 


FDR  I=0  TD 

EXT  IsGDTD 

IF  KOASCC 

FOR  I=0  TD 

-PEEK (CHSET+C«B+I ) 

0 

IF  K<>ASC("X")  THEN  1010 

S=C: GOSUB  1750 
FDR  I=0  TO  7: A=PEEK(CHSET+S»8+I) 
:POKE  CHSET+S«8+I, PEEK (CHSET+C«8 
+  I):POKE  CHSET  +  C*8+I , A: NEXT  I  :  GO 
TD  580 

IF  K<>ASC("I")   THEN  1030 
FOR  I=0  TO  7:  I  (  I  )=PEEK (CHSET  +  C»8 
+I):NEXT  I:FOR  I=0  TO  7:P0KE  CHS 
ET+C«8+I , I (7-1 ) :NEXT  I : GOTO  580 
IF  KOASCC  CUP}")  AND  KOASC  (  " 
•CDEL  LINE}")  THEN  1050 
FOR  I=JY  TO  6:POKE  CHSET+C*8+ I , P 
EEK (CHSET+C»S+I+1 ) : NEXT  I : POKE  C 
HSET+C*8+7, O: GOTO  580 
IF  K< >ASC ( " <DOWN} ")   AND  K< >ASC ( " 
tINS  LINE}")  THEN  1070 
FOR  1=7  TO  JY  STEP  -l:POKE  CHSET 
+C«8+I,PEEK (CHSET+C* 8+1-1 ) : NEXT 
I:POKE  CHSET+C»8+JY,0;BOTD  580 
IF  K< >ASC < " f LEFT} " )  THEN  1100 
FDR  1=0  TO  7: A=PEEK <CHSET+C*8+I ) 
«2: IF  A>255  THEN  A=A-256 
POKE  CHSET+C«8+I , A:NEXT  I:GOTO  5 
80 

IF  K<>ASC(" tRIGHT}")  THEN  1  1  30 
FOR  1=0  TO  7: A=INT(PEEK (CHSET+C* 
8+1 ) /2) 
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NEW  FOR  ATARI     from  mmg  micro  software 


A^OIV  —  THE  TWO  MOST  POWERFUL  AIDS  FOR  ATARI  BASIC!! 


BASIC  COMMANDER 


•  single  hey  entry  ftle  commands 

-  ENTER  "D:  -  SAVE  "D: 
-LIST-'D.                   -RUN-D: 

-  LOAD  "D: 

•  Single  Key  DOS  functions  from  BASIC 

-  FORMAT  a  disk       -  LOCK  a  file 

-  RENAME  a  file  -  UNLOCK  a  file 
DELETE  a  file  -  DISK  DIRECTORY 

•  THREE  PROGftAlviMABLE  KEYS!! 

smgle  keys  programmed  lor  your  own  use.  even 
whole  subroutines 

•  AUTONUMBER 

aulomancally  generates  line  numbers  for  you  — 
speeds  program  entry  25  75".. 

•  BLOCK  DELETE 

deletes  any  range  of  lines  insianianeously! 

•  RENUMBER 

-  renumbers  lines  and  all  references 

-  ex!ensiv,e  error  trapping 

-  3  seconds  to  renumber  500  lines 


MMG  BASIC  DEBUGGER 


•  TRACE  through  your  Basic  program 

—  Single  step  —  TRACE  while 

—  TRACE  UNTIL  -  change  uanables 

—  LIST  line  numbers  executed 

—  examine  variables*  values 

•  Full  screen  BASIC  ediling 

—  scroll  up  or  down  by  cursor 

—  edit  your  whole  program  easily 
no  more  LIST  line  number  ranges 

•  Split  screen  mode 

—  view  two  parts  of  your  BASIC  program  at  once, 
and  edit  both! 

—  scroll  each  window  independently 

•  CROSS  REFERENCE 

provides  a  list  of  variables  and  the  line  nutnbers 
in  which  they  are  used  in  your  program 

•  SEARCH  FOR  PHRASE 

—  search  your  BASIC  program  for  any  phrase, 
command  or  string  of  characters:  let  your 
computer  do  the  searching  for  you! 


EACH  PRODUCT  ALONE  REQUIRES  16K,  AND  IS  AVAILABLE  ON  DISK  FOR  ONLY  $34.95 
Now,  the  convenience  of  both  powerful  utilities  together  in  your  Atari  at  once 
The  Combined  Basic  Commander  and  MMG  Basic  Debugger  requires  24K.  $74.95 


ADDITIONAL  PRODUCTS 


NECESSITIES 

RAM  TEST  ][  The  fastest  and  most  thorough  memory  lest  available  for  the 
ATARI  has  now  been  further  improved!  Tests  not  or^lyall  locations,  but  also  tests 
the  memory  addressing  system.  This  all  machine  language  program  lakes  4 
minutes  to  lest  48K.  It's  the  only  program  that  tests  the  cartridge  area  of  RAM- 
Good  for  new  400.'800  computer  owners,  for  testing  new  RAM  boards  and  for  use 
in  computer  stores  to  test  and  pinpoint  bad  memory  locations.  Bad  memory 
locations  are  pinpointed  so  repair  is  as  simple  as  replacmg  a  chip! 

Requires  8K.  Disk  or  Cassette $29.95 

DISK  COMMANDER  II  •  Just  save  this  program  on  your  BASIC  disksand  it  will 
autoboal  and  automatically  list  all  programs  for  the  disk  into  your  screen.  Simply 
run  any  program  by  typing  a  single  number. 


Requires  16K,  Disk  Only, 


$29.95 


TUTORIALS 

ASTEROID  MINERS  -  This  50  page  book  and  program  provides  for  a  unique 
intermediate  to  advanced  tutorial.  A  32K  BASIC  game  utilizing  over  25  players  in 
player  missle  graphics,  machine  language  subroutines,  a  redelined  character  set. 
multiprocessing  utilizing  the  vertical  blank  inlerrupt  interval,  and  much  more! 
The  50  page  book  included  with  the  program  documents  each  part  of  the  entire 
program  and  contains  the  fully  documented  source  code  for  both  the  BASIC  and 
assembly  language  parts  of  the  program.  Use  these  routines  in  your  own 
programs.  These  examples  make  it  easy! 


Requires  32K,  Disk  or  Cassette. 


$34.95 


GAMES 

CHOMPER  An  all  machine  language  arcade  style  game  with  intelligent 
nxjnsters.  Requires  i6K  Ram,  1  Joystick  and  nerves  of  steel. 

Available  on  Disk  or  Cassette $29.95 

BUSINESS/HOME 

MAILING  LIST  •  Extremely  fast  BASIC  and  machine  language  program.  Each 
data  disk  holds  over  500  files.  Sort  on  any  of  6  fields  at  machine  langugage  speed 
or  search  on  any  fragment  of  a  field!  Use  any  size  labels  or  envelopes. 

Require  40K,  Disk  Only $39.95 


NEW 


MMG  DATA  MANAGER  ■  If  you  frequently  find  yourself  looking  for 
something,  only  to  find  it  eventually  right  under  your  nose,  then  MMG  DATA 
MANAGER  is  for  you.  Organize  virtually  anything  into  a  computer  searchable 
format,  and  let  your  ATARI  do  the  hunting  for  you.  MMG  DATA  MANAGER  is 
the  first  of  a  series  of  business  applications  from  MMG  MICRO  SOFTWARE,  all 
of  which  will  share  the  ability  lo  access  files  created  by  any  of  them.  This  flexible 
database  manager  will  allow  many  fields,  with  machine  language  sorting,  on  any 
field.  In  addition,  you  have  total  control  of  the  structure  of  your  data,  allowing  you 
to  design  a  database  which  you  feel  most  comfortable.  A  special  feature  of  MMG 
DATA  MANAGER  is  its  ability  to  select  for  a  given  value  of  any  single  field,  or  any 
combination  of  values  from  many  fields.  You  could,  for  instance,  determine  who 
lived  in  Las  Vegas,  Nevada,  and  bought  item  ?t3145  from  you.  and  whose  last 
name  began  with  SM,  and  whose  telephone  number  began  with  (702)  873  4.  You'll 
never  lose  track  of  information  again !  Muhi  pie  pri  nt  options  add  to  the  versati  lity 
of  MMG  DATA  MANAGER. 
Requires  40K,  Disk  Only $49.95 

Available  At  Your  Favorite  Computer  Store 
OR     Senid  a  Check  or  Money  Order  to: 

MMG  MICRO  SOFTWARE 

P.O.  Box  131  •  Marlboro,  NJ  07746 
OR  CALL 

(201)  431-3472 

For  MasterCard,  Visa  or  COD  Deliveries 

(Rease  Add  $3.00  For  Postage  &  Handling) 
NJ  RESIDENTS  ADD  5%  FOR  SALES  TAX 

ATARI  is  a  registered  trademark  of  ATARI,  Inc. 


1  120 

1  130 
1  140 


1  ISO 
1  160 
1170 
1  ISO 
1  190 

1200 
12J0 
1220 
1230 
1240 
12SO 

1260 

1270 

1280 
1290 
1300 


1310 

1320 

1330 
1340 

1350 
1360 
1370 
1380 
1390 
1400 

1410 


1415 
1420 


1430 
144  0 
1450 
14&0 
I470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1601 

1602 
1603 


POKE 

80 

IF  K< 

POKE 

3250, 

ND 

IF  K<: 

GOSUB 

TRAP 

A  =  USR 

CLOSE 

THEN 
POKE 
IF  K< 
GOSUB 
TRAP 
A=USR 
CLOSE 
=  0  TH 
POSI  T 
;  PEEK 
IF  RE 
4,0:? 
BOTO 
IF  K< 
ST  =  0 
{3  SP 
L)=ST 
,0 

FOR  I 
+  128) 
Z  =  0:F 
>0>  :  A 
SOUND 
?  A;  " 

I:  SO 
IF  PE 
GOSUB 
IF  K< 
CF=i- 
GOTO 
GRAPH 
ITION 
POSIT 
":POS 
■■  :  POS 


CHSET+C*B+I , AiNEXT  I : GOTO  5   1  604 


>ftSC< "D" ) 
53248, OsPO 
0:POKE  532 

>ASC { "S" ) 

1610:P0KE 
1  190:0PEN 
< 1589, CHSE 

#1:TRAP  4 

1260 
54286, 192: 
>ASC ( "L" ) 

1610: POKE 
1250: OPEN 
(  1619, CHSE 

#1:TRAP  4 
EN  1200 
ION  14, O: 7 
(  195>  ;  "«" 
EK(764) <25 

■'<19  SPAC 
1270 

>ASC ( "W" ) 
ED=11 : GOSU 
ACES} ":L=L 
R*  (C)  :L  =  LE 


THEN  1150 

KE  53249,0: POKE  5 

77, O: GRAPHICS  OsE 

THEN  1210 

195,0 
#1,8, 0,FN* 
T) 
0000: IF  PEEK (195) 

GOTO  580 

THEN  1290 

195,  O 
#1 ,4, O, FN* 
T) 

oooo: if  peek(195) 

■■  <:bell>*error  -■• 

5  then  position  1 

ES>":GOTO  1200 

THEN  1370 
B  20:N«=" 
ENiSTR*  CO  )  :  N»  (  1  , 
N(N«) sPOSITION  14 

=1  TO  L:?  CHR* <ASC(N« CI , I ) ) 
; : NEXT  I : ?  " > " 

OR  1=0  TO  2:FOR  J=0  TO  1+(I 
=  PEEK  CCHSET  +  08  +  Z)  :  Z  =  Z  +  1 

O, <I*3+J)»10+50,lO,S 
,":NEXT  J:?  "{BACK  S>":NEXT 
UND  0,O,O,0 
EKC764)=255  THEN  1 350 

20:G0SUB  390:B0T0  520 
>ASCC"G")  THEN  2000 
CF:POKE  1549,RAM-a+2«CF 
520 
ICS  2+16: SETCOLOR  4,1,4:PDS 

5,3:?  #6;  "SUPERHECB  +'■ 
ION  5,5:?  #6; "pati enceCS  N> 

ITION  2,7:?  #6;  "ORI GINAL  [ST. 


POSITION  2,8:?  #6; "CHARLES  BRANN 

DN":POSITlbN  2,10:?  #6;"+   GST" 

FDR  1=1536  TO  1710:READ  A:POKE  I 

,A:POKE  7O9,A:S0UND  0,A,10,4:NEX 

T  I 

SOUND  O, 0, 0, 0: RETURN 

DATA  72,169,100,141,10,210 

DATA  141,24,208,141,26,208 

DATA  169,6,141,9,212,104 

DATA  64,104,104,133,204,104 

DATA  133,203,169,0,133,205 

DATA  169,224,133,206,162,4 

DATA  160,0,177,205,145,203 

DATA  200,208,249,230,204,230 

DATA  206,202,208,240,96,104 

DATA  162.16,169,9,157,66 

DATA  3,104,157,69,3,104 

DATA  157,68,3,169,0,157 

DATA  72,3,169,4,157,73 

DATA  3, 32, 86, 22B, 96, 104 

DATA  162,16,169,5,76,58 

DATA  6,9,104,169,0,9,0,133 

DATA  212,169,0,133,213,96 

DATA  72,138,72,152,72,169,0,162, 

0, 160, O 

DATA  141.10,212,141,26,208 

DATA  142,24,208,140,25,208 


1605 


1610 
1620 
1630 
1640 

1650 
1660 

1670 
1680 


1690 


1695 

1700 

1710 
1720 

1730 
1740 
1750 

1760 
1770 
1780 
1790 
1800 

1810 
1820 
I830 
184  0 

1850 
1860 
1870 
ISBO 
1B90 
1900 
1910 
1920 
2000 
2005 
2007 

2010 
2020 
2030 

2040 
2050 
2060 
2070 
2080 
2090 
2100 

21  lO 

2120 
2127 


2200 
220S 


DATA  169, O, 1 
, 169,6, 141,9 
S, 169, 156, 14 
DATA  104, 168 
69, O, 141 , 10, 
04, 141 , 10,21 
POSITION  14, 
FN«=" " : K=0 
POKE  20,0 
IF  PEEK<764> 
39  AND  PEEKC 
IF  PEEKC20X 
•^  CHR«  (21  +  1  1 
GOTO  1630 
GET  #2, A 
IF  A=155  THE 
LEN(FN«) +10: 
: RETURN 
IF  A=126  AND 
=  FN« ( 1 ,LEN  CF 
R«  CA)  ;  : GOTO 
IF  A=126  AND 
HR*CA) ; ; GOTO 
IF  A=5S  OR  ( 
>65  AND  A<=9 
GOTO  1630 
IF  LENCFN«)<; 
+1 ) =CHR« (A) : 
GOTO  1630 
END 
REM  GET  CHOI 


41 , 22, 208, 141 , 10,210 

,212, 169, O, 141 , 23, 20 

1,0,2 

, 104, 170, 104, 64, 72, 1 

212, 141 ,26,208, 169, 1 

0,141,0,2, 104, 64 

O:?  "Filename?"; 


<255  AND  PEEK (764) <> 
764)060  THEN  1670 
lO  THEN  1640 
«K) j " CLEFT}" ; : K=l-K: 


N  ?  "  ";:FOR  1=1  TO 
?  " {BACK  SJ"; :NEXT  I 

LEN(FN*)>1  THEN  FN* 
N*)~l):?  "<LEFT>":CH 
1630 

LEN<FN*)=1  THEN  ?  C 

1620 
A>48  AND  A<57)   OR   (A 
O)   OR  A=46  THEN  1 720 

14  THEN  FN*(LEN(FN*) 
?  CHR* (A) ; 


CE  OF  CHARACTER 


CY=INTCMRy/32>  5CX  =  riRY-32« 

C=CX+CY«32 

POKE  SD+CX+CYt40+4,C+128 

POKE  ASD+CX+CY*40+4,C+12B 

IF  STRIB(0)=0  OR  PEEK(764 

HEN  MRY=C:GOTD  1900 

ST=STICK (O) : IF  ST=15  THEN 

POKE  53279,0 

GOSUB  1900 

CX  =  CX-CST=11)  +  CST  =  7)  :CY  =  C 

4>+ (ST=13) 

IF  CX<0  THEN  CX=31:CY=CY- 

IF  CX>31  THEN  CX=0:CY=CY+ 

IF  CY<0  THEN  CY=3 

IF  CY>3  THEN  CY=0 

GOTO  1770 

POKE  SD+CX+CY»40+4, C 

POKE  ASD  +  CX+CY*40  +  4,  C 

RETURN 

IF  K<>ASC<"A")   THEN  2200 

POKE  542B6,0 

POKE  ASD+169+ (ANTICtlO) , O 

SD+190+(ANTIC*30) , O 

IF  ANTIC=1  THEN  2100 

POKE  DL+24,5 

FDR  1=19  TO  23:PDKE  DL+I 

I :POKE  DL+22, 132 

POKE  512, 104: ANTIC=1 

CDLFO=2«16+6: C0LF1=6« 16+6 

CDLF2=10«16+S: C0LF3=15*16 

POKE  1664, COLFO: POKE  1648 

POKE  1650, COLF2:POKE  1677 

POKE  54286, 192: T=51 :GOTD 

ANTIC=0:POKE  DL+23,6:P0KE 

7 

POKE  S12,0:FQR  1=19  TO  22 

L+I,2:NEXT  I 

POKE  54286, 192: T=8S 

GOSUB  330:P0KE  ASD+169+(A 

),C:P0KE  ASD+190+ <ANTIC»3 

TO  520 

IF  K<.>ASC<"P")  THEN  3000 

ST=0;ED=10;GOSUB  20 


CY 

X2S5  T 
1880 

Y- CST=1 

1 
1 


POKE  A 


4:NEXT 


+  8 

.COLFl 

, COLF3 

2127 

DL+24, 

sPQKE  D 

NTICtlO 

O) , C:GO 

140    COMPUIH     FebnX»Y.W83 


NEXK 


presents 


Captain  Cosmo  is  an 

exciting  fast-action  video 
arcade  game.  It  can  be  play- 
ed by  1  to  4  players  and  has 
99  skill  levels,  Try  it  and  you 
can't  let  go! 

Requires  Atari  400/800  with 
32  K  Joysticks,  and  a  Disk 
Drive. 


Delta  Squadron  is  a 

strategic  wargame  that  really 
puts  you  in  ttie  pilot's  seat. 
With  this  game  you  will  ex- 
perience the  thrill  and  excite- 
ment of  a  real  space  pilot. 
Delta  Squadron  is  a  "must" 
for  all  strategic  game  enthu- 
siasts, and  a  change  of  pace 
for  those  who  wants  a  chal- 
lenge! 

Requires  64  K  Apple  il  with 
DOS  3.3  and  paddle. 


Superbowl  Football 

is  a  realistic  football  game. 
You  can  design  your  own 
plays  and  has  thousands  of 
defensive  and  offensive 
plays.  This  is  the  ultimate  in 
computer  football  games. 

Requires  Atari  400/800  with 
48  Kb  Disk  Drive  and  Joysticks. 


We  revolutionize  our  packaging  designs  to  be  convenient, 
compact,  durable,  and  to  protect  the  diskettes  from  dust  and 
moisture. 

Ask  for  us  at  your  local  stores  or  your  distributor. 


rHi>^ 


NEXA  CORPORATION 

p.  O.  Box  2646S 

San  Francisco,  CA  941 26-6468 

(41 5)  387-5800 


ACA  introduces 
the  next  generation 
memory  upgrades.  By 
using  simple  yet  innovative 
techniques,  the  cRAM  board 
puts  complete  control  of  up  to  90K 
of  addressable  memory  at  your 
fingertips. 


Features: 

Powers  up  with  52K  of  continuous  RAM. 
4K  overwrite  protected  RAM  for  assembly 
object  code  and  BASIC  user  functions;  52K 
for  boot  users. 

Cartridge  ROM  can  be  replaced  by  RAM 

under  program  control.  Simplifies  cartridge 
program  development  and  testing;  or  8K/1 6K 
hidden  RAM  for  temporary  data. 

OS  ROMs  can  be  replaced  by  RAM,  for  OS 

development  or  use  of  an  alternate  OS. 

Built-in  flexibility.  Several  customizing  options 
have  been  built  into  the  cRAM  board.  These, 
along  with  the  features  above,  convert  your 
Atari  400  into  a  truly  powerful  tool. 

IN  STOCK  for  immediate  shipment. 

INTRODUCTORY  PRICE 


KIT:  $169.00 

(regular  price  $189.00) 

ASSEMBLED  AND  TESTED:  $209.00 

(regular  price  5229.00) 


A 

ACK 


Applied 
Computer 
Alternatives,  Inc. 


1600  Wilson  Boulevard,  Suite  900 
Arlington,  Virginia  22209 
(703)  525-6960 

DEALER  INQUIRIES  INVITED. 

Requires  minor  noctpficaton  lo  your  Aian  RAM  board  For  Alan  400  only 
ATARI  400  is  a  regislered  trademark  of  ATARI.  Inc 


2210 
2220 
2230 
2240 
2250 
2260 
2270 

22B0 
2290 
2300 
2302 

2304 

2306 
2310 

2  320 


2330 
2600 


3000 
3010 
3020 

3030 
3040 
30S0 
3O60 
3070 
3080 
309  0 

3  100 

3105 

31  lO 
3120 
3130 
3140 
3150 

3155 
3160 
3170 
3180 
3190 
3200 

32  10 
3220 
3230 

3240 
3245 
3250 
3260 
3270 
3280 
3290 
330  O 
34  00 


POSITION  14,0:CT=0 

?  "{5  SPACES!  [aSOdJ  CSEGH" 

?  :?  "  Press  i=»J:l:»i  to  return" 

?  " f 5  SPACESJtD  menu" 

?  :?  "  Press  Hm^.*i  to  clear" 

?  " £3  SPflCES>typi ng  area" 

KK=PEEK (53279) : IF  KK=6  THEN  GOSU 

B  390:G0T0  520 

IF  KK=5  THEM  2600 

P=PEEK (764) : IF  P=255  THEN  2270 

GET  #2,K 

IF  K>=0  AND  K<32  OR  K>=128  AND  K 

<160  THEN  K=K+64: 60TD  2310 

IF  K>=32  AND  K<96  OR  K>=160  AND 

K<224  THEN  K=K-32 

IF  CTXANTIC  +  1  )  *17  THEN  2320 

POKE  ASD+161+CT, K: POKE  ASD+181+( 

ANTIC»20) +CT,K:CT=CT+1: GOTO  2270 

FOR  1=0  TO  17* (ANTIC+1 ) : POKE  ASD 

+  161  +  1 , PEEK  <ASD+162+I):P0KE  ASD  + 

181+(ANTIC»20)+I,PEEK(ASD+ia2+(fi 

NTICJ20) +1 ) 

NEXT  T : CT=17» (ANTIC+1 ) :eDTO  2310 

FOR  I=0  TO  19* (ANTIC+1 ): POKE  ASD 

+161+1,0: POKE  ASD+181+ (ANTIC*20> 

+I,0:NEXT  I:CT=0:GOTO  2270 

IF  K<>ASC("K")  THEN  520 

ST=0:ED=10: GOSUB  20;DIS=0 

POKE  82, 14: POSITION  14, O:?  "COLO 

R  CHANGE  MODE" 

?  "  PRESS  K  TO  RETURN" 

?  "<:5  SPACES?  TO  MENU" 

0" 
J  „ 

•-f   Jl 


E 
El 

Si 


PLAYFIELD 
PLAYFIELD 
PLAYFIELD 
PLAYFIELD  3" 
BACKGROUND" : ? 

STER" 

GET  #2, K:DIS=0: IF 

N  DIS=1S 

K=ASC ( "R 
1 


IF 
IF 
IF 
IF 
IF 
IF 
0 


K  =  ASC  ( 
K  =  ASC  (  "2 
K=ASC ( "3 
K=ASC ( "B 
K=ASC( "K 
520 


'E  READ  REGI 


K=ASC("0")  THE 


310  0 


)THEN  RDE=1:G0TD 

)  THEN  DIS=31 

)  THEN  DIS=2 

)  THEN  DIS=4 

)  THEN  DIS=4B 

>  THEN  GOSUB  390: GOT 


IF  RDE=1  THEN 
IF  DIS=0  THEN 
ST=2: ED=10 
POKE  8  2,14 
?  "E  GREY 
?  "E  REDC3 


34  10 

3  100 
GOSUB  20 
POSITION  14, O 
D  BOLD    e  ORANGE" 
SPACESJE  PINK   E  PURP 


LE- 


34  1  0 


"&  BLUE  E  BLUE  E  LT.BLUE" 
"EE  TURQOUISE  DO  GREENBLUE" 
"EE  GREENf5  SPACESJEE  YELLOW/6 

R" 

'^     "EE  ORANGE/GR  EE  LI.  ORANGE" 

TRAP  3400 

INPUT  C0L:?"C3  SPACES! Lumi nos i t y " 

?  "  input (O- 1 4) " ; 

INPUT  LUM 

CLCH6=C0L* 1 6+LUM 

POKE  1646+DIS, CLCHG 

GOTO  3010 

TRAP  40000: POSI T ION  14,6:7  "TRY 

AGAIN":FOR  1=1   TO  100:NEXT   I : POS 

ITIDN  14,6:?  "<9  SPACES >": POS I T 1 

ON  14,6;G0T0  3245 

RDE=0:DRE=PEEK(1646+DIS):POSITIO 

N  14,9:-?  "COLOR  REGISTER  "  :  CHR*  ( 

K) ;"=";;" £3    SPACES} ";"C3    LEFTJ"; 

DRE:GDTO     3  100  © 


COMSTAR 

SHIPPING  WITHIN  2  DAYS 

AATARI 

VIO20 

BOO  IWITH  4aK| 

SB25 

UIE-ZO 

1179 

400  IWITM  1GK| 

275 

IGK  RAM 

85 

AXIOM  PRINTER 

490 

CARDBOARD  [3  SLOT  EXP.) 

28 

PflOWRITEfl  PRINTER 

460 

CARDBOARD  (6  SLOT  EXP.] 

sg 

4SKRAM 

125 

CARDETTE ICASSEHE  INTERFACEI 

29 

32  K  RAM 

75 

PRINTER  INTERFACE 

60 

ANCHOR  MODEM 

85 

flS232C  SERIAL  INTERFACE 

47 

NEWPORT  PROSTICK 

29 

LIGHT  PEN 

29 

FLIP  N  FILE 

24 

VIDEOPAKWITR  16K  (40/30  COL| 

250 

VOICE  BOX  (D,T| 

139 

VIDEOPAK  WITH  64K  (40/80  C0L(  3301 

S.A.M.  (D)  BK 

46 

TOTL  MAILING  LIST 

IS 

BOX  OF  DISKS  jlO] 

21 

VIC  FORTH  (C) 

49 

STEREDOAPTER  FOR  BOO  (26  ft] 

10 

HES  WRITER  (WORD  PROC]  (C] 

33 

VALFORTtt  10)  24k 

36 

HES  MON  (ASSEMBLER]  (C] 

33 

FROGGER  ID.Tj  16K 

26 

TURTLE  GRAPHICS  (C] 

33 

TEMPLE  OF  APSHAI  (D.Tl  32K 

29 

METEDR  RUN  (C) 

35 

CANYON  CLIM8EH  |DJ)  I6K 

23 

SPIDERS  OF  MARS  |C| 

35 

SUBMARINE  COMMANDER  (C| 

39 

SHAMUS  (C] 

33 

SNAMUS  lOJj  I6K 

24 

PROTECTOR  (C) 

35 

BANDITS  (Dj  48K 

24 

SKIER  (T)  5K 

17 

CHOPLIFTEfl  |0|  48K 

ZG 

RICOCHET  |T]  8K 

17 

SAMMY  SEA  SERPENT  mi6K 

15 

TANK  WARS  (T)  5K 

17 

KICK8ACK  [C| 

35 

PIN  BALL  (T]  5K 

15 

GOHF  ID]  24K 

27 

3KRAM 

55 

SPACE  ACE  (D.T]  16K 

22 

SNAKMAN  IT]  5K 

20 

BAJA  BUGGIES  |D.T)  IGK 

23 

SUB  CHASE  (T)  13K 

20 

MINER  2049£fl  |C1 

35 

RIVER  RESCUE  (C] 

31 

SOCCER  |C| 

35 

MUSIC  COMPOSER  (Cj 

31 

AIR  STRIKE  (DT)  !6K 

29 

SWARMI  (T|  5K 

23 

B  KEY  400  (KEYBOARD] 

99 

CAVE  IN  (C| 

29 

c  --  :artrji!ge 

11  ■  BISK           T  -  CASSETTE 

<?PMSWH 

ORDERS:  800-558-8803 

.  or  send  check  or  mcnev  Drdsr.  VISA.  MC  add  1 

P.O.  BOX  1730C0LETA.CA93ne  3»v  Shlpplnn-JZ  for  soltwar.  [call  lor  | 

18051  964-4660 

hardwarel.  Calif  add  6%tix.C0Didd  S2.50.  | 

32k  RAM 

FOR 

ATARI  400/800 


On(y  Tech'Daca  can  offer  such  top  quafity  at  so 

(ow  a  price.  Our  Ram  board  features: 

•  Lifetime  Warranty 

•  Gold-plated  edge 
connectors 

•  Compatability 
with  Atari  400/800 

Dealer  Inquiries  Invited 

800-237-8931 
In  Fla.:  813-577-2794 


V 


Tech*  Data  Corporation 

3251  Tech  Drive  Nonh.  St,  Petersburg,  FL  33702 
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Creating 
Graphics  On 
The  Expanded 
ViC 


Ed  Hams 


This  short  program  loill  simplify  creating  new  character 
sets  and  graphics  on  an  expanded  VIC. 


Do  you  have  more  than  8K  of  RAM  in  your  VIC? 
Do  you  want  to  make  your  own  character  set? 
Any  character  sets  in  RAM  must  be  in  the  VIC's 
internal  memory.  When  you  add  the  first  8K  mem- 
ory expander,  screen  memory  changes  to  4096, 
and  BASIC  starts  at  decimal  4608,  leaving  no  room 
to  put  your  character  set. 

This  program  raises  the  bottom  of  memory  to 
8192  ($2000)  and  copies  the  character  sets  from 
32768  to  35839  down  into  RAM  starting  at  5120 
and  going  to  8191.  You  can  then  create  new  char- 
acter sets  or  game  graphics  for  use  on  your  ex- 
panded VIC. 

The  BASIC  program  puts  the  machine  code 
at  $3000  and  will  be  erased  when  you  load  a 
program. 

All  commands  still  work  properly,  and  you 
can  change  from  standard  to  custom  characters 
with  "POKE  36869, PEEK(36869)  AND  240  OR  13" 
and  restore  to  normal  bv  "POKE  36869,PEEK 
(36869)AND240OR0".^ 


5  REM  ************** 

6  REM  FOR  Vies  WITH 

7  REM   MORE  THAN  SK. 

8  REM   ************** 

9  REM   MOVES  BASIC  TO 

10  REM  8192 

11  REM  ************* 

12  REM  AND  COPIES 

13  REM  CHARACTER  SET 

14  REM  TO  5120-8191 

15  REM  ************* 

16  FORT=12288  TO  12379: 

17  PRINT" {CLEAR}SYS1228 

,145 

18  NEXT  T 

19  POKE634,13:POKE635,l 

20  DATA56,32,156,255,20 

21  DATA  174,44,0,232,14 

22  DATA  0,173,46,0,201, 

23  DATA  0,141,0,32,141, 

24  DATA  32,169,205,141, 

25  DATA  123,48,174,123, 

26  DATA  0,20,224,255,24 

27  DATA  48,76,47,48,172 

28  DATA240,14,200,140,5 

29  DATA  232,142,52,48,7 


READ  N:POKE  T,N:NEXTT 
8" : FORT=631T0633 : POKET 


31:P0KE198,5:END 

0,24,32,156,255 

2,44,0,142,46 

32,208,230,169 

1,32,141,2 

5,144,162,0,142 

48, 189,0,128,157 

0,7,232,142,123 

,55,48,192,31 

5,48,174,52,48 

6,42,48,96,96,0,0 


NEW  CBM-64  AND  VIC-20  PRODUCTS 

«««  CBM-64/VIC-20  PRINTER  INTERFACE  '"''' 
Model  MW-3D2  $119.95 

This  unit  will  interface  your  VIC-20  or  CBM-B4  to 
standard  parallel  printers  such  as  Epson,  Centronics, 
C,  Itoh,  and  many  others.  Allows  printing  of  full  upper 
and  lower  case. 


Switches  !o  select  device  addresses  4  through  7.  Also 
select  ASCII  or  PET  ASCII  and  bit  8  oulpui. 

36  pm  connector  on  end  of  2  tool  cable.  Compatible 
with  most  Centronics,  Epson,  etc.  pnnlers. 

MW  302  PRINTER  INTERFACE 

— ^  SYSTEM  310  *^^*'  S1 195.00 

Consists  of  CBIVI-64,  IVlX-80,  Printer  interface 

MW-3Q2,  and  C2N  cassette 
tCBM-B4  sold  separately  for  $595) 

^^^  DIGITAL  TO  ANALOG  CONVERTER 

OR  8  CHANNEL  ANALOG  TO  DIGITAL 

CONVERTER  ''''^ 

Model  MW-3a4\/  $129.95 

Allows  your  VIC  or  CBM  to  output  analog  signals 

or  digitize  up  to  S  analog  channels. 

MICRO  WORLD  ELECTRONIX  INC 

B34D  W.  Mississippi  Ave. 

Lakewood  Colorado  8022B  (3031  934-1 973 


FOR  YOUR  VIC-20.  SEND  FOR 
GAME  CATALOG  AND  FOR 
INFORMATION  ABOUT 
COMMODORE  64  PROGRAMS. 

KILLER  CATERPILLAR!   Here  he  comes  Jfie 
dreaded  Killer  Caterpillar!  He's  weovirig  his  woy 
through  the  mushrcxjms  trying  to  get  to  vou   Vou 
can't  let  hinn  ttirough!  If  thcit  isn't  enough,  you 
occasionally  get  visits  from  croied  spiders  leaving 
o  trail  of  mushrooms  behind.  Shoot  them  for  extra 
points.  Greof  graphics.  For  5K  VIC  20.  requires 
joystick.  Cassette  S9.95,  Disk  S12.95 

MAD  PAINTER!  This  game  is  a  little  uniQje  arri 
O  lot  of  fun.  You  control  a  paint  txush,  moving  it 
around  a  colorful  moie.  Your  job  is  to  point  the 
entire  maze.  This  is  not  os  eosy  as  it  sounds, 
becouse  in  the  moze  with  you  ore  two  voracious 
Bristle  Biters  (they  love  paint  brushes).  Occasionally 
you  will  receive  a  visit  from  on  Invisible  Stompef 
who  leaves  footprints  in  your  fresh  paint.  Requires 
joystick-  Cassette  S9.95.  Disk  S12.95 

SNAKE!   A  tost  and  fun  action  game  for  one 
player.  You're  a  big  snake  roaming  oround  ttie 
screen.  Mice,  ratjbits,  eggs,  and  feet  appear  at 
random.  Your  mission  in  life  is  to  bite  Itiese  targets. 
You  txjve  to  be  quid<— ttie  forgets  don't  stay  for 
long.  The  nnain  problem  is;  you  always  seem  to  be 
running  into  ttie  wall  Or  into  yourself  (the  longer  you 
ploy,  me  longer,  and  horder  to  avoid  your  own 
tail)!  Snake!  Keeps  high  scae  ord  requires  o 
joystick.  Cassette  $9.95,  Disk  512.95 

■  Price  includes  postage  &  handling.    ■  Catalog  is 
included  with  order.  ■  Foreign  ordere  &  COD's,  pleose  odd 
53.00.    ■  Prices  ae  subject  to  change  without  notice. 

■  At  you  dealer  or  send  check  or  money  order  to: 
WUNDESWARE,  P.O.  Box  1287,  JgcksonvOle,  OB 
97530    s503-eW-7H9. 


Vehicle  Cost  Performance 


Linton  S,  Chastoin 


Use  your  Radio  Shack  Color  Computer  to  analyze  i/oiir 
car's  performance.  The  program  is  ivritten  for  systems 
with  32K,  Extended  BASIC,  and  disk  capability ,  but 
the  article  notes  tiie  necessan/  changes  for  use  with 
16K  systems  or  for  non-Extended  BASIC  systems  with 
cassette. 


Have  you  ever  wondered  how  much  your  car  was 
costing  to  operate  or  whether  you  were  getting 
good  fuel  performance?  If  so,  you  may  want  to 
load  the  following  program  and  run  it. 

The  program     "Vehicle  Cost  and  Perfor- 
mance" -  was  written  on  a  32K  Color  Computer 
with  Extended  BASIC  and  disk  drive.  It  requires  a 
minimum  of  4.813K  to  load  and  12.727K  to  run, 
as  is.  If  you  have  a  16K  machine  with  Extended 
BASIC  and  a  disk  drive,  you  will  have  to  use 
"Pclearl"  and  adjust  lines  40  and  50  in  order  to 
run  the  program.  Line  40's  clear  x  is  10  times  "MR" 
for  safety.  I  have  two  years  of  data  and  a  minimum 
of  two  entries  per  month,  and  have  not  run  out  of 
storage  in  memorjf. 

Those  of  you  who  have  a  cassette  recorder 
and  non-Extended  BASIC  will  have  to  make  the 
following  changes: 

130  print"5-re;ad  old  master  FILE':PRINT"FR0M  c 

ASSETTE 
150    PRINT''7-WRITE    NEW  MASTER    FILE" :  PRINT"TO   CA 

SSETTE 
670    0PEN"I" ,#-l,T$:PRINT"READING    FILE:    ";T$:IN 

PUT#-1,N 
680    IFN>Wa    THEN    PRINT"***    TOO    MANY    FILES    ON    CA 

SSETTE***" jEND 
700    F0RJ=1    TO   N:INPUT#-1,A(J) ,D5{J) ,OCJ)  ,G(J)  , 

N0$(J) ,CCJ} :PRINTJ:NEXTJ 
720    CLOSE:GOSUB1440 
770    OPEN''0"  ,#-l,TS:WRITE#-l,N 
790    F0RJ  =  1    TO   N:PRINT#-1,A(J) ,D$ (J) ,0(J) ,G  (J)  , 

NOS(J) ,C(J) :PRINTJ:NEXTJ 
800    CLOSE:GOSUB1440 

CHANGE  LINE  540  "PRINT  (5  192,  "STRING$(31,"-")"  TO 

PRINT  (<i  192,  " " 

CHANGE  LINE  1140  "PRINT  (a  320,  "STRING$(62,32)"  TO 

PRINT  («  320,  "{type  62  spaces]" 
CHANGE  LINE  1350  "PRINT  (a  320,  "STRING$(32,32>"  TO 

PRINT  di  320,  "{type  31  spaces}" 
CHANGE  LINE  1580  "PRINT  #-2,  "STRING$(48,32);"  TO 

PRINT  #-2,  "{ type  48  spaces}"; 

Those  who  have  Extended  BASIC  do  not 
have  to  change  anything  in  lines  540,  1140,  1350, 
or  1580. 
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Record  Keeping 

The  program  keeps  records  on  Maintenance  {accnt 
#4),  Gas  (accnt  #5),  Operating  Fees  (accnt  #6), 
and  Other  (accnt  #7).  It  also  has  two  flags  that 
are  keyed  to  Dates.  They  remind  you  at  least  one 
month  in  advance  of  the  event's  due  date,  so  that 
you  can  organize  your  budget  and  have  time  to 
accomplish  the  task.  These  two  flags  are  in  record 
position  (J),  one  and  two.  You  can  use  these  two 
records  to  alert  you  to  dates  for  needed  oil  changes 
or  to  the  due  dates  of  your  tag,  license,  inspection, 
and  insurance. 

One  word  of  caution  about  record  numbers, 
"J  =  1  to  N":  if  you  change  a  record  number  less 
than  "N",  you  must  enter  the  last  record  that  is  in 
memory  in  order  to  establish  the  proper  "N" 
again.  If  you  do  not  enter  the  last  "N",  then  "N" 
will  become  the  changed  record  number. 

A  third  flag,  in  record  position  (J)  three,  keeps 
track  of  your  vehicle's  best  MPG  performance  as 
well  as  the  date  of  entry  in  which  it  occurred. 
This  flag  will  flash  on  your  screen  if  your  present 
entry  is  equal  to  one  MPG  lower  than  your  best 
MPG  (recorded  in  record  three)  when  you  are  in 
the  "DISPLAY  MILEAGE"  section  of  the  program. 
If  you  wish  to  tighten  or  loosen  this  criterion,  you 
can  change  line  :1260  IFG(3)-2=  >1  to  anything 
smaller  or  larger  than  one. 

Making  Hard  Copies 

This  program  also  permits  you  to  make  a  hard 
copy  of  the  information  generated  by  the  program 
and/or  its  data  base.  You  can  make  a  hard  copy  of 
"Display  Cost,"  "Display  Mileage,"  "Display 
Data,"  and  "Display  Cost/Mile"  by  pressing  shift 
down  arrow  when  "PRESS  ENTER  FOR  RE- 
TURN" appears  on  the  screen.  This  action  acti- 
vates line  1540,  which  in  turn  activates  an  eight- 
line  subroutine.  The  subroutine  is  very  handy  if 
you  want  a  hard  copy  of  text  generated  by  a  pro- 
gram. It  is  incorporated  in  my  "Energy  Monitor" 
program  (COMPUTE!,  August  1982,  #27). 

The  nice  thing  about  this  subroutine  is  that  it 
not  only  prints  out  what  is  on  the  screen,  but  it 
also  allows  you  to  control  how  much  paper  you 
wish  to  waste  by  controlling  "VIM".  "VIM"  is 
defined  as  the  last  video  text  memory  location 
which  you  want  outputted  to  a  printer.  The  Color 
Computer  video  memory  occupies  decimal  mem- 


ory  1024  through  1535.  Each  of  the  16  lines  has  31 
memory  locations  plus  the  first  memory  of  that 
line.  For  example,  line  one  contains  decimal  mem- 
ory location  1024  through  1055,  while  line  two 
contains  decimal  memory  location  1056  through 
1087,  and  so  forth  until  line  16. 

This  subroutine  probably  can  be  used  on 
other  computers  as  long  as  you  are  aware  that  the 
video  memory  location  may  be  different;  the 
number  of  each  line's  memory  location  and  the 
number  of  lines  may  also  be  different.  Try  to  in- 
corporate the  subroutine  into  your  programs.  On 
at  least  two  occasions,  it  has  helped  me  avoid 
having  to  write  two  different  programs,  one  for 
the  screen  and  one  for  the  printer. 

The  second  hard  copy  is  generated  in  the 
"Display  Data"  part  of  the  program.  By  pressing 
the  up  arrow,  you  will  dump  all  records  to  your 
printer  in  nice,  neat  columns  on  a  80-character/line 
printer.  This  may  come  in  handy  if  you  are  selling 
your  car  and  the  buyer  wants  a  fairly  complete 
record  of  maintenance  and  cost.  However,  if  you 
want  one  or  more  of  the  data  records,  you  can 
selectively  print  out  each  one  by  using  shift  down 
arrow,  instead  of  the  up  arrow,  while  in  the  "Dis- 
play Data"  mode. 

I  hope  you  will  find  this  program  as  useful  as 
1  have  in  helping  keep  track  of  cost  and  mainte- 
nance problems.  It  may  help  you  make  a  more 
objective  decision  when  purchasing  your  next 
vehicle  or  determining  whether  keeping  your 
current  vehicle  might  not  be  more  cost  effective. 


10  'VEHICLE  COST  AND  PERFORMANCE 

40  CLEAR2000 

50  MR=200:N=0 

60  DIMA(MH) ,D$ (MR) ,0(MR) ,G (MR) ,N0$ (MR) ,C(MR) 

70  CLS:AA«0:AB=0;AC=0:AD=0 

8  0  PRINT"VEHICLE  COST  AND  PERFORMANCE" : PRINT: 

PRINT''COHMAND  LIST  #1" 
90  PRINT"1-DISPLAY  COST" 
100  PRINT"2-DISPLAY  MILEAGE" 
110  PRINT" 3-DISPLAY  DATA" 
120  PRINT"4-DISPLAY  COST/MILE" 
130  PRINT"5-READ  OLD  MASTER  FILE  FROM  DISK" 
140  PRINT"6-INPUT  NEW  DATA" 

150  PRINT"7-WRITE  NEW  MASTER  FILE  TO  DISK" 
160  PRINT: INPUT"ENTER  COMMAND  BY  NUMBER" ; R: IFR 

<1  OR  R>7  THEN70 
170  ON  R  GOSUB  470,1160,580,1410,650,190,740 
180  GOTO70 
190  CLS:PRINT:PRINT"ENTER  THE  FOLLOWING  AS  flEQ 

UESTED" 
200  PRINT:INPUT"INPUT  N"; R:N=R: IFN<0  THEN  200 
210  INPUT'ACCOUNT  CODE" ; R: A{N ) =R: IFR<0  THEN  21 

0 
220  INPUT"DATE  (E.G.  07/31/82 )"; R$ : R=LEN (R$) : 1 

FR<8  OR  R>B  THEN  220 
230  DS(N)=R$ 
240  INPUT"ODOMETER  H=MILES  OR  K=KILOMETERS° ;  R$ 

250  IFLEFTS (R$,1)="M"  THEN  260  ELSE  270 

260  INPUT"ODOMETER  IN  MILES" ; R:0 (N) =R: IFR<0  TH 

EN  260  ELSE  280 
270  INPUT"ODOMETER  IN  KILOMETERS" ; R: 0 (N) =R* . 62 

:IFR<0  THEN  270 


280  INPUT"FUEL  MEASUREMENT  G=GAL  AND  L=LITER"; 
R$ 

IFLEFT$(R$,1)="G"  THEN  300  ELSE  310 
INPUT"AMOUNT  OF  FUEL  IN  GAL. " ; R:G (N) =R: IFR 
<0  THEN  300  ELSE  320 

INPUT'AMOUNT  OF  FUEL  IN  LITER" ; R:G (N) =R/3 . 
785:IFR<0  THEN  310 

INPUT"N0TE";R$:N0$ (N) =R$ : R=LEN (R$} • IFR>10  " 
THEN  320 

INPUT"C0ST";R:C(N) =R 
CLS:PRINT:PRINTTAB(3)  ;"CHECK     N  :  "  ,- N 


290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 

545 

549 

550 

560 

570 

580 

590 

600 

PRINTTAB(3) ; " 
PRINTTAB(3) ; " 
PRINTTABO)  ;" 
PRINTTAB(3) ; " 
PRINTTAB(3) ;" 
PRINTTAB(3) ;" 
PRINT:PRINT" 


ACC  #:";A(N) 
DATE:";D5  (N) 
ODOMETER: ";0(N) 
FUEL:";G{N) 
NOTE:";NO$ (N) 
AMT:";C(N> 
IS  INPUT  0,K.?-":PRINT 

INPUT" (Y=YES,N=NO,F=YES  AND  FINISHED)  ";  RS : 

R$=LEFT$(R$,1) 

IFR$="N"  THEN  PRINT"RED0  LAST  DATA":GOTO20 

0 

IFR$="F"  THEN  RETURN 

IFR$<>"Y"  THEN  420 

GOTO200 

VIM=1279:FORJ=4  TO  N 

IFA(J)=4  THENAA=AA+C{J)ELSE490 

IFA(J)=5  THENAB=AB+C(J)ELSE500 

IFA(J)=6  THENAC=AC+C(J)ELSE510 

IFA(J)=7  THENAD=AD+C(J) 

NEXTJ 

AE=AA+AB+AC+AD 

CLS: PRINTS 0 , "CATEGORY" , "COST" : PRINTS 64 , "MA 

INTENANCE" ,AA:PRINT@96 , "GAS" , AB 

PRINTS  128, "OPER.  FEES" , AC : PRINTS  160 , "OTHER 

" , AD: PRINTS  19 2, STRINGS (31,"-") 

PRINT@224 , "TOTALS" ,AE 

YR(3)=2:YR(4)=2:MO(3)=2:MO(4)=2:E=0:F=0:GO 

SUB820 

GOSUB144a 

RETURN 

VIM=1247:K=0;L=0;CLS 

K=K+1:L=L+1;IFL>N  THEN  L=N 

FORJ=K  TOL:PRINT"N",J:PRINT"ACCNT" ,h{J) : PR 

INT"DATE" ,D$ (J) ; PRINT"M1LEAGE" ,0(J) :P 

RINT"FUEL",G(J) 
6  05  PRINT"N0TE" ,NO$(J) : PRINT" AMOUNT" ,C(J) :NEXT 

J:PRINT 
610  PRINTS384, "PRESS  -t  TO  PRINT  TO  PRINTER" 
620  IFPEEK(341)=247  THEN  1480 
630  IFL=N  THEN  GOSUB1440 : RETURN 
640  PRINT@416,'HIT  ENTER  TO  CONTINUE" :G0SUB144 

0:CLS:VIM=1279:GOTO590 
650  RS="READING":PRINT 
660  INPUT'NAME  OF  FILE";TS 
670  0PEN"I",#1,T$:PRINT"READING  FILE:  ";TS:INP 

UT#1,N 
680  IFN>MR  THEN  PRINT"***  TOO  MANY  FILES  ON  DI 

SK  ***":END 
690  PRINT"READING  RECORDS  #  "; 
700  F0RJ  =  1  TO  N:INPUT#1,A(J)  ,D$(J)  ,0(J) ,G(J) ,N 

OS  (J) ,C(J) :PRINTJ:NEXTJ 
710  PRINTN;"  DATA  RECORDS  READ" 
720  CLOSE#1:GOSUB1440 
730  RETURN 
740  IFN<1  THEN  PRINT"***  NO  DATA  TO  WRITE  ***" 

:GOSUB1440:RETURN 
750  R$="WRITING": PRINT 
760  INPUT"NAME  OF  FILE";T$ 
770  OPEN"0" ,#1,T$:WRITE#1,N 
780  PRINT"WRITING  FILE:  ■;T$:PRINT"      RECORD 

S  #  "• 
790  F0RJ=1  TO  N:WRITE#1,A(J) ,DS(J),0(J),G(J) ,N 

05 (J) ,C(J) :PRINTJ:NEXTJ 
800    CLOSE#1:GOSUB1440 
810    RETURN 

8  20    YR$(0)=RIGHT$(DS(N) ,2) ; YR$ (1) =RIGHTS (DS (1) 
,2):YRS(2)=RIGHT?(D$(2) ,2) 
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8  30  YR(0)=VAL(YR${0)) : YR( 1) =VAL (YRS (1 ) ) :YR(2)= 

VAL(YR5(2) ) 
8  40  YR(3)=YR(1)-YR(0) :YR(R) =YR(2)-YR(0) 
850  IFYR(3)=0  OR  YR(3)=1  THEN  GOSUB970  ELSE  86 

0 
860  IFYR(4)=0  OH  YR(4)=1  THEN  GOSUB880  ELSE  RE 

TURN 
870  RETURN 
8  80  MO$(0)=LEFT$(D$(N) , 2) : MOS (2) =LEFT$ (D$ (2) , 2 

) 

8  90  MO(0)=VAL(MOS (0) ) : M0( 2) =VAL(MO$ (2) ) 
900  HO(4)=MO(2}-MO{0) 

910  IFYR(4)=0  THEN  920  ELSE  930 

920  IFHO(4)=0  OR  M0(4)=l  THEN  MO(4)=0  ELSE  MO ( 

4)=1 
930  IFYR(4)=1  THEN  940  ELSE  950 
940  IFMO(4)=-10  OR  M0{4)=-11  THEN  MO(4)=0  ELSE 

M0(4)=l 
950  IFMO{4)=0  THEN  F=2  ELSE  F=0 
960  GOTOia70 

9  70  MO$(0)=LEFTS[D$(N) ,2) :M0$ ( 1 ) =LEFT$ (DS (1) ,2 

) 
9  80  MO(0)=VAL(MO$(0)) :M0 ( 1 ) =VAL (MOS (1) ) 
990  MO(3)=MO{1)-MO{0) 
1000  IFYR(3)=0  THEN  1010  ELSE  1020 
1010  IFMO(3)=0  OR  M0(3)=l  THEN  MO(3)=0  ELSE  M 

0C3)=1 
1020  IFYR(3)=1  THEN  1030  ELSE  1040 
1030  IFMO{3)=-10  OR  M0(3)=-ll  THEN  MO(3)=0  EL 

SEmO(3)=1 
1040  IFMO(3)=0  THEN  E=l  ELSE  E=0 
1050  IFHO(3)=0  THEN  GOSUB1090  ELSE1070 
1060  RETURN 

1070  E=0:IFMO(4)=0  THEN  GOSUB1090  ELSE  RETURN 
1080  GOTO560 
1090  F0RI=1  TO  10 
1100  GOSUB1120 
1110  NEXTI 

1120  PRINT§320,D$ (E) ,NOS (E)  ,D$  (F)  ,N0$ (F) 
1130  F0RH=1  TO  30a:NEXTH 
1140  PRINT@320,STRING$(62,32) :F0RH=1  TO  300:N 

EXTH 
1150  RETURN 
1160  VIM=1119:CLD:PRINT"0VERALL  MILES  PER  GAL 

LON" : PRINT: PRINT"C0MMAND  LIST  #  2" 
1170  PRINT:PHINT"1-DISPLAY  MILES/GALLON" 
1180  PRINT" 2-RETURN  TO  COMMAND  LIST  #1" 
1190  INPUT''ENTER  COMMAND  BY  NUMBER";  R:  IFR<1 

OR  ~R>2  THEN  1160 
1200  ON  R  GOSUB  1210,1400:GOTO1160 
1210  X=0:Y=0:Z=0:FORJ=4  TO  N 
1220  X=(0(N)-0(4) ) :Y=Y+G(J) 
1230  NEXTJ 

1240  Z=X/Y:Z=INT(Z*100) : Z=Z/100 
1250  CLS:PRINT"TOTAL  MILEAGE" ,X : PRINT"TOTAL 

GALLONS" ; Y : PRINT"MILES/GALLON" , Z 
1260  IFGC3)-Z=>1  THEN  GOSUB  1300 
1270  IFZ>G(3)  THEN,D$(3)=D$(N)  ELSE  D$(3}=D$(3) 

1280  IFZ>G(3)  THEN  G(3)=Z  ELSE  G(3)=G(3) 

1290  GOTO1380 

1300  F0RI=1  TO  10 

1310  GOSUB  1330 

1320  NEXTI 

1330  PRINTe320,DS(N) ,"POOR  PERFORMANCE" 

1340  F0RH=1  TO  300:NEXTH 

1350  PRINT@320,STBING$(31,32) :F0RH=1  TO  300:N 

EXTH 
1360  RETURN 
1370  RETURN 
1380  GOSUB1440 
1390  RETURN 
1400  GOTO70 

1410  VIM=1055:CLS:PRINT"COST/MILE  ='';"$";AE/X 
1420  GOSUB1440 
1430  RETURN 

1440  PRINT@448, "PRESS  ENTER  TO  RETURN" 
1450  BS="":RS=INKEYS:IFR$=B?  THEN  1450 


) 


1460 
1470 
1480 
1485 

1 

1490 
1500 
1510 

1520' 

1530 

1540 

1550 

1560 

1570 
1580 
1590 
1600 
1610 


IFPEEK (342) =247  THEN  1540  ELSE  1470 

RETURN 

POKE15  3,10:POKE154,66:POKEH5,8  0 

PRINT#-2, "N" , "ACCNT" , "DATE" , "MIL. " , "FUEL" , 

NOTE" , "AMOUNT" 

PRINT#-2,CHR$(10) 

F0HJ=1  TO  N 

PRINT#-2,J,A(J) ,DS(J) ,0(J),G(J),NO${J),C(J 

NEXTJ 

RETURN 

ZW=0:FORZX=1024  TO  VIM:ZW=ZW+1 

ZY=PEEK(ZX) 

IFZY=>96  AND  ZY<128  THEN  ZY=ZY-64  ELSE  ZY= 

Y 

PRINT#-2,CHR$(ZY) ; 

IFZW=32  THEN  PRINT#-2 , STRINGS (48, 32) ; 

IFZW=>32  THEN  ZW=0 

NEXTZX : PRINT*- 2,CHR$ (32) 

RETURN  © 
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Joysticks  And  Sprites 
On  The  Commodore  64 


Sheldon  Leemon 


As  the  owner  of  an  Atari  800  computer,  I  wel- 
comed Commodore's  announcement  of  the  Model 
64  computer,  because  it  closely  parallels  the  Atari 
in  its  consumer  orientation.  One  example  is  the 
inclusion  of  two  ports  for  Atari-type  joystick  con- 
trollers. These  controllers  provide  a  simple  way 
for  the  user  to  interact  with  any  type  of  program, 
including,  of  course,  arcade  games. 

A  Fascinating  Chip 

When  I  bought  the  computer,  however,  1  dis- 
covered, to  my  dismay,  that  the  consumer- 
oriented  design  approach  did  not  seem  to  carry 
through  to  the  BASIC  interpreter  and  Ui^er's  Guide. 
Not  only  was  there  no  BASIC  command  for  read- 
ing the  joystick  controllers,  but  the  BASIC  manual 
also  made  no  mention  whatever  of  these  ports! 
This  meant  that  if  I  discovered  how  to  use  these 
sticks  any  time  soon,  I  would  have  to  play 
hardware  detective. 

Fortunately,  the  64  is  quite  similar  to  the  VIC- 
20  in  a  number  of  ways.  Since  the  VIC  reads  the 
joystick  through  the  VIA  (Versatile  Interface 
Adapter)  chip,  it  stands  to  reason  that  the  64  would 
read  its  joystick  through  the  analogous  CIA  {Com- 
plex Interface  Adapter)  chip.  An  early  memory 
map  from  Commodore  shows  CIA  #1  to  be  ad- 
dressed at  location  DCOO,  or  56320  decimal.  The 
CIA  is  a  fascinating  I/O  chip,  and  could  well  serve 
as  the  basis  for  an  article  in  itself,  but  here  I'll  focus 
attention  on  the  registers  that  read  the  joysticks. 

Like  the  VIC-20,  the  64  uses  Peripheral  Data 
Registers  A  and  B  to  read  these  sticks,  and  I/O 
(input/output)  through  these  registers  is  con- 
trolled by  Data  Direction  Registers  A  and  B.  These 
registers  are  addressed  at  the  chip's  first  four  lo- 
cahons,  so  that  on  the  64  Data  Register  A  is  ad- 
dressed at  65320,  Register  B  is  addressed  at  56321, 
and  Data  Direction  Registers  A  and  B  are  ad- 
dressed at  56322  and  56323,  respectively. 

Reading  The  Joysticks 

Knowing  this,  with  a  bit  of  trial  and  error  I  was 
able  to  figure  out  how  to  read  the  joysticks.  A 
quick  try  seemed  to  indicate  that  it  was  not  neces- 
sary to  write  to  the  Data  Direction  Registers  before 
reading  the  sticks,  as  must  be  done  on  the  VIC-20. 
Checking  the  values  of  Registers  A  and  B  while 
moving  joysticks  connected  to  Control  Ports  1 
and  2  revealed  that  the  data  from  the  stick  con- 


nected to  Control  Port  1  appeared  in  Register  B, 
and  that  the  data  from  the  stick  in  Port  2  showed 
up  in  Register  A.  This  observation  conflicts  slightly 
with  the  memory  map  which  Jim  Butterfield  pub- 
lished in  the  October  issue  of  COMPUTE!.  That 
map  shows  that  Register  A  controls  Joystick  0, 
and  Register  B  controls  Joystick  1 . 

The  relationship  of  the  data  returned  in  the 
register  to  the  direction  of  stick  movement  is 
exactly  the  same  as  on  the  Atari.  Each  of  the  low 
bits  (0-3)  corresponds  to  one  of  the  switches  that 
is  closed  by  moving  the  stick  in  one  of  the  four 
primary  directions.  These  bits  are  normally  set  to 
1,  but  are  reset  to  0  when  the  corresponding  switch 
is  closed.  Bit  0  corresponds  to  the  up  switch,  bit  1 
corresponds  to  the  down  switch,  bit  2  is  left,  and 
bit  3  right.  Bit  4  is  used  to  read  the  joystick  trigger 
button.  It  is  set  to  1  normally,  and  reset  to  0  if  the 
button  is  pushed. 

What  this  means  to  the  hardware-weary 
reader  who  has  borne  with  me  thus  far,  patiently 
waiting  for  an  explanation  in  plain  English  of  how 
to  use  the  Commodore  64  joysticks,  is  that  it  takes 
only  a  couple  of  BASIC  statements  to  do  the  job. 
Those  familiar  with  the  Atari  system  of  numbering 
the  joystick  positions  (as  I  am)  may  want  to  use 
the  following  statements: 

51  =  PEEK(56321)  AND  15:  REM  Reads  SHckl 

52  =  PEEK(56320)  AND  15:  REM  Reads  Stick  2 

Because  these  registers  can  contain  irrelevant 
information  in  bits  4-7,  the  logical  AND  is  used  to 
mask  (block  out)  those  bits.  The  figure  below 
shows  the  way  in  which  the  number  returned  in 
variable  SI  or  S2  corresponds  to  the  direction  in 
which  the  stick  is  pushed. 

14 


11    -• 


13 


To  read  the  trigger  buttons,  the  following 
statements  will  return  a  1  if  a  button  is  pressed, 
and  a  0  if  it  is  not: 
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Tl  =  -((PEEK(5632T)  AND  16)  =  0) 
T2  =  -((PEEK(56320)  AND  16)  =  0) 

Of  course,  if  you  prefer  a  system  where  the 
variable  will  be  0  when  the  stick  is  not  pressed, 
you  can  use  the  logical  operator  NOT  to  adjust 
the  values  accordingly. 

51  =  NOT  PEEK(56321)  AND  15 

52  =  NOT  PEEK(56320)  AND  15 

This  will  produce  the  following  pattern: 


A  Keyboard  Bonus 

The  variations  on  these  basic  schemes  are  limited 
only  by  yourapplications.  If  you  are  using  the 
joystick  for  an  action  game,  for  example,  you  may 
want  to  read  the  change  in  horizontal  position 
and  vertical  position  separately.  You  can  do  this 
with  the  following  formulas: 

HI  =  ((PEEK(56321>  AND  15)  =  4)  -  ((PEEK(56321) 

AND  15)  =  8) 
H2  =  ((PEEK(56320)  AND15)  =  4)-((PEEK(56320AND 

15)  =8) 
VI  =  ((PEEK(56321)  AND  15)  =  1)  -  ((PEEK(56321)  AND 

15)  =  2) 
V2=((PEEK(56320)  AND  15)  =  1)-((PEEK(56320)  AND 

15)  =  2) 

The  value  of  HI  will  be  1  if  the  stick  is  pressed 
to  the  right,  -1  if  the  stick  is  pressed  to  the  left, 
and  0  if  centered.  Likewise,  the  value  of  VI  will 
be  -1  for  an  upward  press,  1  for  a  downward  press, 
and  0  if  the  stick  is  centered.  If  you  wish,  you  can 
even  read  each  switch  separately.  Program  1,  short 
and  not  exciting,  demonstrates  the  technique. 

One  interesting  sidelight  demonstrated  with 
this  program  is  the  fact  that  some  CIA  registers 
that  are  used  to  read  the  joysticks  are  used  also  to 
read  the  keyboard.  The  four  keys  at  the  top  left  of 
the  keyboard  (Control,  Left  Arrow,  1,  and  2)  are 
read  exactly  the  same  as  joystick  switches  0-3. 
While  you  are  running  Program  1,  try  pressing 
these  keys,  and  you  will  see  what  1  mean. 

Pressing  the  Control  key  has  the  same  effect 
as  moving  the  stick  to  the  left,  while  the  Left 
Arrow,  1,  and  2  keys  function  like  a  joystick  moved 
down,  up,  and  to  the  right,  respectively. 

Graphics  Movement 

The  initialization  routine,  which  I  have  put  out  of 
the  way  at  the  back  of  the  program,  starting  with 
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line  1000,  sets  up  a  flying  saucer  in  double  width, 
and  then  returns  to  the  movement  loop  at  line  2. 
The  ON-GOSUB  routes  the  program  to  the  proper 
line  number  without  having  to  test  each  stick 
position,  which  would  slow  down  the  loop. 

There  are  a  couple  of  points  to  note.  First,  the 
registers  that  designate  sprite  horizontal  and  ver- 
tical positions  are  not  write-only  registers,  as  are 
the  Atari  horizontal  position  registers.  This  means 
that  you  can  find  out  the  current  position  of  the 
sprite  just  by  reading  those  registers,  without 
having  to  set  up  separate  RAM  variables  to  keep 
track  of  them  as  must  be  done  on  the  Atari.  I  set 
up  variables  %X  and  %Y  in  Program  2  only  for 
purposes  of  readability. 

To  move  a  sprite  one  position  to  the  right,  we 
need  only  read  the  current  horizontal  position, 
add  1,  and  POKE  that  number  back  into  the  hori- 
zontal position  register.  Of  course,  you  must  keep 
in  mind  that  you  can't  POKE  in  a  value  less  than 
0  or  greater  than  255.  If  you  examine  the  move- 
down  and  move-up  subroutines  at  lines  80  and 
90,  you  will  see  that  1  have  incorporated  logical 
statements  to  move  the  sprite  to  the  bottom  of  the 
screen  if  it  hits  the  upper  limit,  and  which  will 
move  it  to  the  top  if  the  value  tries  to  get  below  0. 
This  wraparound  feature  guarantees  that  no  errors 
will  result  from  trying  to  POKE  in  an  illegal 
quantity. 

The  Horizontal  "Seam" 

A  more  complicated  situation  arises  when  we 
deal  with  horizontal  movement.  Because  there 
are  320  horizontal  positions  available,  but  only 
256  combinations  which  can  be  accessed  from  the 
horizontal  position  register,  we  need  to  set  the 
Most  Significant  Bit  in  the  register  located  at  53264 
whenever  we  wish  to  use  a  horizontal  position 
between  256  and  320.  Any  time  the  sprite  moves 
into  or  out  of  this  zone,  therefore,  special  handling 
of  this  bit  will  be  required. 

Accordingly,  the  horizontal  movement 
routines  {lines  40-45  and  70-75)  have  to  test  to  see 
if  this  "seam"  is  encountered  before  moving  the 
sprite.  If  the  horizontal  position  register  reads  0, 
for  example,  we  don't  know  whether  the  sprite  is 
located  at  the  left  edge  of  the  screen  or  at  the 
"seam"  (i.e.,  location  256)  until  we  check  the  MSB 
register.  This  extra  checking  is  time  consuming, 
and  as  a  result  the  saucer  moves  noticeably  faster 
up  and  down  than  it  does  right  and  left. 

Because  of  the  slowness  of  the  motion  in 
BASIC,  1  have  multiplied  all  motion  by  the  factor 
WUN,  which  is  defined  in  line  1005,  and  which 
can  be  set  from  1  to  3.  When  its  value  is  1,  the 
motion  is  very  smooth,  but  extremely  slow.  When 
it  is  3,  each  push  of  the  stick  changes  the  position 
of  the  sprite  by  three  places,  speeding  up  the  mo- 
tion, but  making  it  somewhat  jerky. 
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Machine  Language  Motion 

The  best  solution  to  the  problem  of  achieving 
quick,  smooth  motion  is  the  use  of  a  machine 
language  subroutine  which  will  read  a  joystick, 
and  move  the  sprite  accordingly.  Program  3  uses 
just  such  a  subroutine.  Though  1  POKE  it  into 
memory  starting  at  COOO  (49152  decimal),  it  is 
completely  relocatable. 

If  it  later  proves  that  this  large  block  of  free 
RAM  can  be  better  used  otherwise,  you  will  be 
able  to  move  the  routine  with  no  rewriting.  You 
should  be  aware,  however,  that,  as  written,  the 
routine  checks  only  the  joystick  in  Port  1,  and 
moves  only  Sprite  0  in  response  to  movement  of 
that  stick.  Since  some  lines  of  Program  3  duplicate 
those  of  Program  2,  you  may  want  to  edit  the 
latter  program  rather  than  typing  in  Program  3 
from  scratch. 

One  difference  that  you  will  notice  im- 
mediately is  that  this  program  asks  you  to  select  a 
speed  (you  should  respond  with  a  value  from  1- 
5).  The  reason  for  this  is  that  I  wanted  to  demon- 
strate the  degree  to  which  even  a  machine- 
language  subroutine  is  slowed  down  by  BASIC. 
At  Speed  1,  each  time  through  the  loop  the  pro- 
gram calls  the  subroutine  once  and  returns  to 
BASIC.  Though  this  produces  smooth  motion,  it 
is  still  somewhat  slow.  At  Speed  2,  the  program 
calls  the  subroutine  twice  in  a  row  before  return- 
ing, and  so  on  up  to  Speed  4,  which  produces 
rather  quick  motion.  At  Speed  5,  the  machine 
language  subroutine  goes  into  a  continuous  loop, 
without  ever  returning  to  BASIC.  At  this  speed,  if 
you  push  on  the  stick  diagonally,  it  will  appear  as 
if  there  are  dozens  of  saucers  on  the  screen  at 
once! 

Though  my  examples  may  seem  most  appli- 
cable to  game  programs,  do  not  overlook  the  joy- 
sticks as  input  devices  for  more  "mundane"  tasks. 
Because  each  stick  has  only  four  switches,  it  limits 
the  number  of  choices  available  to  the  user.  It 
therefore  reduces  the  number  of  mistakes  that 
can  be  made,  as  compared  with  a  keyboard,  which 
has  over  60  keys,  each  key  having  both  a  shifted 
and  non-shifted  value. 


70  IF  S=0  THEN  PRINT  HOME$ ; LEFT$ (D0WN5 , 10 ) ; TA 

B(15);"  " 

80    GOTO    20 


Program  1. 


10 


HO 


FOR  1=1  TO  25:DOWN5=DOWNS+CHR$(17) :NEXT 
HE$=CHBS (19) :PRINTCHRS(147) ;CHR5 (5) 
15  PRINT"  THIS  PROGRAM  READS  STICK  #1":PRINT" 
INSERT  JOYSTICK,  AND  MOVE  IT  AROUND!. 
II 

20  S=NOT  PEEK(56321)  AND  15 

30  UP=S  AND  l:IF  UP  THEN  PRINT  HOME? ; LEFTS {DO 

WN$,10) ;TAB(15) ;"UP    ";:GOTO  50 
40  DOWN=S  AND  2: IF  DOWN  THEN  PRINT  H0ME5;LEFT 

5 (DOWNS, 10) ; TAB (15) ; "DOWN  "; 
50  LEFT=S  AND  4: IF  LEFT  THEN  PRINT  H0ME5;LEFT 

$ (DOWN?, 10) ; TAB (25) ; "LEFT  ";:GOTO70 
RIGHT=S  AND  8: IF  RIGHT  THEN  PRINT  HOME$;LE 

FT? (DOWNS, 10) ;TAB(25) ;"RIGHT"; 


Program  2. 


1  GOTO  1000 

2  S=PEEK(S0) AND15:ONSGOSUB3,3,3,3,20,30,40,3 

,50,60,7  0,2,a0,9  0,3:GOTO2 

3  RETURN 

20  GOSUB  40:GOSUB  80: RETURN 
30  GOSUB  40: GOSUB  90: RETURN 
40  X%=X%+WUN  :IF  X%>255  THEN  X%=0:POKE  SP+16, 

1 
43  IF  Xl>65  AND  PEEK (SP+16 ) =1  THEN  POKE  SP+16 

,0:X%=0 
45  POKEHP,X%: RETURN 
50  GOSUB  80:GOSUB  70:RETORN 
60  GOSUB  90:GOSUB  70:RETURN 
70  X%=X%-WUN:IF  X%<1  AND  PEEK (SP+16) =1  THEN  X 

%=255:POKE  SP+16, 0 
73  IF  X%<  1  AND  PEEK{SP+16)=0  THEN  X%=65:POKE 

SP+16, 1 
75  PQKEHP,X%:RETURN 

80  Y%=Y%+WUN+HI  *  (Y%>HI) :POKEVP,Y%:RETURN 
90  Y%=Y%-WUN-HI  *  (Y%<WUN) :P0KEVP,YI:RETURN 
1000  FORI=871TOa95:POKEI ,0:NEXT:FOR  I=832T0870: 

READA:POKEI,A:NEXT:SP=5  32  4  8 
10 0  5  HP=SP:VP=SP+l:XI=160 : Y%=100 :WUN=3 : HI=252 :S 

0=56321 
1010  POKESP+21 , 1: POKE2040 , 13 :P0KESP+39 , 6:P0KESP 

+2  9,l:POKEHP,X%:POKEVP,Y% 
10  20  POKESP+3  2,0:POKESP+3  3,0:PRINTCHR$(147) 
1030  F0RI  =  1  to  50:POKE  1024  +  INT  (RND (0) *i000)  , 46 

:NEXT 
1040  DATA  0,56,0,0,124,0,0,254,0,0,170,0,1,171, 

0,15,255,224,15,25  5,224,13,85,96 
1050    DATA    13,85,96,15,255,224,15,255,224,0,254, 

0,0,124,0 
1060   GOTO    2 


Program  3. 


60 


10  PRINTCHR? (147) ;CHR$ (5) :  INPUT"SPEE 

TO  1000 
20  ON  S  GOTO  30,40,50,60,70 
30  SYS  (49409)  :GOTO  30 
40  SYS  (49406)  :G0TO  40 
50  SYS  (49403)  :GOTO  50 
60  SYS (49400) :GOTO  60 
70  SYS (49413) :GOTO  70 
1000  F0RI=871T0895:P0KEI ,0:NEXT:FOR  I 

READA:POKEI,A:NEXT:SP=5  3  24  8 
1010  POKESP+21, l:POKE20  4  0,13:POKESP+3 

+2  9, 1:POKESP,16  0: POKESP+1,100 
1020  POKESP+32,0:POKESP+33,0:PRINT  CH 
1030  F0RI=1  TO  SO:  POKE  1024  +  INT  (RND { 

6: NEXT 
1040  DATA  0,56,0,0,124,0,0,254,0,0,17 

0,15,25  5,224,15,255,224,13,85,96 
1045  DATA  13,85,96,15,255,224,15,255, 

0,0,124,0 
1050  FOR  1=1  TO  101:READ  A:P0KE  49151 
1055  FOR  1=1  TO  19:READ  A : POKE  49399+ 

OTO  20 
1060  DATA  173,1,220,74,176,3,205,1,20 

,238,1,20  8,74,176,38,173 
1070  DATA  0,208,208,15,173,16,208,41, 

73,16,208,41,254,141,16 
1080  DATA  208,206,0,208,96,173,16,208 

3,141,16,20  8,142,0,208,96 
1090  DATA  74,176,32,238,0,208,240,28, 

,41,1,240,20, 169,64,205 
1100  DATA  0,208,208,13,173,16,208,41, 

141,16,208,14  2,0,20  8,96 
1110  DATA  173,16,208,9,1,141,16,208,9 
1200  DATA  32,0,192,32,0,192,32,0,192, 

6,32,0,192,76,5,193 


D  ";S:GO 


=832TO870: 

9,6:POKESP 

R$(147) 

0)  *1000)  ,4 

0,0,1,171, 

224,0,254, 

+1 ,A:NEXT 
I  ,A:NEXT:G 

8,74,176,3 

1,240,12, 1 

,9,1,162,6 

173,16,208 

254,162,0, 

6 
32,0,192,9 
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MONITORS"GREATRESOLUTION(64orVIC) 

Panasonic  1 3"  1 320V  (Also  a  great  color  TV) 5489 

Amdek  Color  I 329 

Nee  JB  1 20 1  M,  1 2"  Color 329 

Nee  JB  1201,  12"  Green  Phosphor 159 

Amdek  Video  300L 159 

Transtar  (High  Resolution) 143 

Video/Audio  Cable 25 


Arcade  Joysticks— Heavy  duty  with  2  firing 
buttons!  Great  for  the  VIC  or  64 $25 

SuperPET(5  languages,  2  processors) S1409 

CBI«  8032  Computer,  80  column 1029 

CBM  Memory  Expansion,  64K 359 

PET  4032 ,  40  col u mn 950 

CBIVI8050,  1  Mg,  Dual  Drive 1259 

CBM  D9060,  5  Mg,  Hard  Disic 2240 

CBM  D9090,  7.5  Mg,  Hard  Disk 2600 

CBM  4040,  340K  Dual  Drive 919 

CBM  2031,  170K  Single  Drive 489 

DC  Hayes  Smart  Modem 220 

PRINTERS-LETTER  QUALITY 

CBM  8300,  40cps $1450 

Diablo  620,  25cps 995 

Nee  Spinwrlter  7700,  55cps 2350 

Nee  Spin  writer  3500,  35cps 1600 

PRINTERS- DOT  MATRIX 

CBM4022,  80cps/graphics S395 

CBM  8023,  1  SOcps/graphics 599 

Okidata  82A,  1 20cps/aertal  or  par 449 

Nee  8023A  (parallel) 499 

Epson  MX50  F-^ ,,... 529 

IDS  Microprism „  539 


BUSINESS  SOFTWARE 

WordPro  4*  or  5+  

Administrator  (Awesome  Database) 

VisiCalc  (expanded) 

The  Manager  (database)  

Legal  Time  Accounting 

BPI  A/R,  G/L,  Job  Cost,  inventory,  Payroll. 

5JB  wilt  service  any  VIC  or  CBM64. 


309 
489 
199 
199 
400 
325  pkg. 


MasterCard,  Visa,  Money  Order,  Bank  Check 

COD  (add  S5)  accepted. 

Add  3%  surcharge  tor  credit  cards. 

In  stock  items  shipped  within  48  hours,  F.O.B,  Dallas,  TX 

All  products  shipped  with  manufacturer's  warranty. 

TO  ORDER  CALL  TOLL  FREE 
800-527-4893    800-442-1 048  (Wlthln  Texas) 
SJB  will  meet  any  competitive  price  under 
similar  in-stock  conditions. 


SOFTWARE  FOR  CBM  64  E 

I  Word  Processing  (Word,  Palabra| S85 

WordPac 70 

COCO  (great  computer  tutoring  game) 44 

COCO  II  (build  your  own  games  easily) 49 

Home  Finance  Package 25 

General  Ledger,  A/R,  Inv 175pkg, 

CBM  EasyCalc 90 

CBM  Easy  Finance 50 

CBM  Easy  Schedule 30 

Data  Manager ' 70 

Pet  Emulator  (emulates  4.0  basic) 30 

I  Sprite-Magic  (build  sprites  on  screen  with 

Joystick,  save  to  disk  or  cassette) S19 

I  Assembler  Package  for  CBM  64  (cassette) 
Editor  (creates  and  updates  source  code) 

Assembler,  Loader,  Disassembler 50 

[Mail  Mate 45 

IEEE  Interlace  (64| 95 

Parallel  lnter1ace<Epson,  Okidata,  IDS,  Nee) 80 

RS232  Printer  Interface  (Okidata  etc.) 65 

I  Apple  Loader 1 00 

Programming  Reference  Guide 18 

VIC  PRODUCTS 

VIC  20  Computer,  5K $179 

VIC  Datasette  Recorder 60 

VIC  1  54 1  Disk  Drive 395 

VIC  MODEM  (for  CBM  64) 95 

VIC  1  525  Graphic  Printer  (for  CBM  64) 325 

ISK  Memory  Expansion  Cartridge 49 

16K  RAM 99 

24K  RAM 1 55 

IEEE  Interface  (ViC) 85 

VIC  3  slot  Expander 43 

VIC  6  slot  Expander 33 

RS232  Printer  Interface 65 

Cassette  I  nterface 27 

Intro  to  Basic  I  or  II 23 

Home  Finance  Package 48 

Turtle  Graphics 35 

I  Heswriter  (great  wp( 35 

VIC  GAMES 

j  Choplifter  (cartridge) 37 

I  Apple  Panic 37 

[irashman 37 

Blackhole 37 

I  Sargon  II 30 

Satellites  &  Meteorites 38 

Seawolf 23 

I  Cosmic  Cruncher 23 


SJB  DISTRIBUTORS,  INC. 

10520  Piano  Road,  Suite  206        ^ 
Dallas,  Texas  75238 
(214)343-1328 


Business  Hours 
M-F8  to6 
Sat.  10-2 


Prices  ore  subfecf  to  change  wi'fhovf  nofica. 


Assembly  Language 
And  The  PET 


R.  D.  Wink 


Designed  for  those  as  yet  unfamiliar  with  machine  lan- 
guage programming,  this  tutorial  presents  a  detailed 
analysis  of  a  simple  machine  language  program  which 
computes  factorials. 


Interested  in  machine  language  programming? 
Find  the  books  tough  going?  This  article  could  be 
for  you! 

As  a  PET  owner  who  is  fairly  competent  in 
BASIC,  I  have  often  wanted  to  try  my  hand  at 
writing  machine  language  programs.  Yet,  as  I 
worked  through  several  texts  on  the  topic,  I  found 
that  they  are  apparently  written  for  readers  who 
already  have  a  good  grasp  of  the  basics.  Perhaps 
I'm  a  little  slow  at  catching  on,  so  this  article  is 
written  for  those  who,  like  me,  might  be  interested 
in  a  line-by-line  analysis  of  a  simple  program.  The 
program  calculates  the  factorial  function  to  a  pre- 
cision in  excess  of  80  digits  and  is  written  in  6502 
assembly  language.  Hex  dumps  and  a  BASIC 
loader  program  are  provided  for  those  who  do 
not  have  access  to  an  assembler. 

The  factorial  is  a  mathematical  function  useful 
in  probability  studies.  N  factorial  (written  N!)  is 
defined  as; 

N!  =  N  X  (N-l)  X  (N-2)  X...2  xl 

As  an  example,  5!  =  5x4x3x2x1  =  120.  A  few  mo- 
ments thought  will  show  that  as  N  gets  bigger, 
the  value  of  N!  rapidly  becomes  vast.  Indeed  69! 
is  of  the  order  of  ten  to  the  99th.  This  function 
was  chosen  because  it  is  complicated  enough  to 
require  multiple-precision  (see  below),  yet  it 
avoids  the  problems  that  decimal  fractions  cause 
the  machinne  language  programmer. 

Since  the  6502  microprocessor  does  not  have 
a  built-in  multiplication  function,  multiplication 
must  be  accomplished  by  repeated  addition.  Also, 
since  the  6502  is  an  eight-bit  processor,  the  largest 
number  it  can  handle  in  one  operation  is  255  -  not 
a  very  promising  start  for  a  number  like  69!.  In 
fact,  using  only  a  single  eight-bit  word  (byte),  the 
largest  factorial  that  can  be  computed  is  5!  or  120. 
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6!  is  720,  and  this  is  too  large  to  be  held  in  a  single 
byte.  Obviously,  it  will  be  necessary  to  use  a  series 
of  consecutive  bytes  to  represent  the  big  numbers 
involved  and  then  to  handle  these  numbers  a 
byte  at  a  time.  This  is  what  is  meant  by  the  term 
"multiple  precision." 

We  shall  first  write  a  BASIC  program  which 
computes  factorials  (though  only  to  nine-digit 
precision),  and  then  we  shall  make  a  line-by-line 
comparison  between  this  and  the  assembly  code 
version.  The  first  version  in  Program  1  uses  mul- 
tiplication. Line  5  sets  the  initial  value  of  the  pro- 
duct P  to  one.  Line  10  calls  the  required  factorial 
(e.g.,  3!  means  that  N  is  3).  Lines  15  to  25  multiply 
the  existing  product  value  by  values  of  N  which 
are  reduced  by  one  each  time  around  the  loop. 
The  first  time  through  line  15,  P  is  three.  The  next 
time  P  is  3x2  or  six,  and  the  last  time  P  is  3x2x1 
which  is  still  six. 

We  shall  now  replace  the  multiplication  in 
line  15  with  a  subroutine  which  does  the  same 
job,  but  by  using  repeated  addition  (Program  2). 
This  subroutine  requires  the  use  of  two  new  vari- 
ables C  and  M.  C  is  a  counter  which  is  set  equal  to 
N  at  the  start  of  the  subroutine.  It  is  used  to  count 
the  number  of  additions  which  have  taken  place. 
M  is  a  variable  which  holds  the  successive  sums 
needed  in  the  multiplication  process. 

For  example,  suppose  the  routine  is  to  do  the 
multiplication  7x6  where  P  =  7  and  N  =  6.  Lines 
110-120  cause  the  number  seven  to  be  added  to 
the  variable  M  six  times: 

7  +  7  +  7  +  7-H7-i-7  =  6x7 

The  result,  42,  is  stored  in  the  variable  P  prior  to  a 
return  to  the  main  program.  The  reader  should 
understand  that  the  product  (line  15)  P  =  P*N  has 
been  replaced  by  an  equivalent  subroutine  which 
uses  only  addition. 

As  we  discuss  the  assembly  language  version 
of  the  program,  we  shall  make  frequent  reference 
to  three  registers  in  the  microprocessor.  The  con- 
tents of  any  byte  of  memory  may  be  copied  into 
the  accumulator,  the  X  or  the  Y  register,  with  the 
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appropriate  load  instruction,  LDA,  LDX,  or  LDY. 
The  contents  of  these  registers  may  be  sent  to  any 
memory  location  using  the  store  instructions  STA, 
STX,  and  STY.  Moving  a  number  between  these 
registers  is  managed  with  the  transfer  instructions 
(e.g.,  TXA  moves  the  contents  of  the  X  register 
into  the  accumulator).  Arithmetic  is  done  using 
the  accumulator.  The  contents  of  a  memory  loca- 
tion may  be  added  to  the  contents  of  a  memory 
location  may  be  added  to  the  contents  of  the  ac- 
cumulator using  the  ADC  or  "add  with  carrv" 
instruction.  The  result  of  the  addition  remains  in 
the  accumulator,  and,  if  the  sum  exceeds  255,  a 
special  bit  called  the  carry  flag  is  set  so  that  on  the 
next  addition  the  "carry  one"  is  added  in. 

We  are  now  ready  to  translate  the  BASIC 
program  (Program  2)  into  a  single  precision  as- 
sembly language  program.  A  corresponding 
BASIC  method  is  in  parentheses  in  the  comment 
column. 


l.»  =  $33A 


2.SED 

3.JSRINITP 

4.  FOUR  LDA  FACT 

5.  STA  C 

6.JSRZERM 

7.  THREE  JSR  ADD 

8.DECC 

9.BNETHREE 

lO.JSRMTOP 
11.  DEC  FACT 
12.BNEFOUR 

13.  CLD 

14.  BRK 


An  assembler  instruction  that  sets  the  start 
of  memory  into  which  the  machine  code  is  to 
be  assembled.  Hex  33A  is  the  start  of  the 
second  cassette  Ijuffer,  which  is  usually  not 
used  and  is  a  "safe"  location. 
Puts  the  6502  into  decimal  mode.  Easier  for 
us  beginners  to  work  with  than  hex.  Each 
byte  contains  a  tivo-digit  decimal  number 
less  than  100. 

Jump  to  subroutine  "INITP"  which  init- 
ializes P  (5  P=l). 

Put  the  value  of  the  required  factorial  into 
the  accumulator  (10  INPUT  N). 
Store  the  contents  of  the  accumulator  in  the 
variable  C  (100  C  =  N). 
]ump  to  subroutine  ZERM  which  initializes 
the  variable/memory  location  M  (105  M  =  0). 
Jump  to  subroutine  ADD  (110  M  =  M  +  P). 
Decrement  the  value  of  C  (115  C  =  C-1). 
If  the  last  value  operated  on  (C)  is  not  zero, 
then  branch  to  label  THREE,  line  7  above 
(120IFCO9THEN110). 
Jump  to  subroutine  M  TO  P  (125  P  =  M). 
Decrement  the  value  of  FACE  (20  N  =  N-1). 
Branch  to  label  FOUR  if  the  last  operand 
"FACT"  is  not  zero  (25  IF  NoOTHEN  15). 
Clear  decimal  mode.  If  we  don't  return 
microprocessor  to  its  normal  hex  mode,  PET 
throws  a  fit  on  return  to  BASIC. 
(35  STOP) 


Now  the  four  subroutines  referenced  above: 


15.  INITP  LDA  #1 

16.  STA  P 

17.  RTS 


Place  1  in  the  accumulator. 

Place  1  in  P. 

Return. 


18.  ZERM  LDA  #0 

Place  zero  in  the  accumulator. 

19.  STA  M 

Place  zero  in  M. 

20.  RTS 

Return. 

21.  ADD  CLC 

Clear  the  "carry"  flag  prior  to  addition. 

22.  LDA  M 

Load  the  accumulator  with  contents  of  M. 

23.  ADC  P 

Add  to  the  contents  of  the  accumulator  the 

contents  of  P. 

24.  ST  AM 

Store  the  result  of  the  addition  in  M. 

25.  RTS 

Return. 

26.MTOFLDAM 

Copy  the  value  of  M  into  the  accumulator. 

27.  STA  P 

Store  the  value  in  location  P. 

28.  RTS 

Return. 

29.  FACT  .BYTE  4 

Assembler  instructions  which  reserve  space 

for  the  variables. 

30.  C.  BYTE  0 

FACT,  C,  P,  and  M,  (The  precise  method 

of  doing  this  varies  depending  on  the 

assembler  used.) 

31. P  =  * 

32.M  =  *  +  1 

33.  .END 

The  program  listed  above  can  be  assembled 
and  run,  though  it  is  probably  not  worth  the 
trouble  of  typing  it  all  in  and  assembling  it,  merely 
to  have  the  number  4!  or  24  appear  in  the  byte 
which  P  represents.  Program  3  contains  the  as- 
sembled code,  and  the  reader  may  wish  to  use 
the  resident  monitor  in  the  Upgrade  ROM  PET  to 
test  the  program.  Type  SYS  4  and  press  RETURN 
in  order  to  call  the  monitor.  Display  the  appropri- 
ate memory  locations  by  typing  M  033A,  037A 
RETURN.  The  screen  should  fill  with  hex  codes, 
which  should  be  carefully  replaced  by  those  listed 
in  Program  3.  At  the  end  of  each  line,  be  sure  to 
press  RETURN  in  order  to  enter  the  code  into 
memory. 

After  037A  has  been  completed,  type  G  033A, 
RETURN  in  order  to  run  the  program  from  the 
start.  After  a  moment,  the  microprocessor  regis- 
ters should  be  displayed  and  the  reader  will  note 
that  the  accumulator  (AC)  contains  the  number  41 
or  24  where  4  was  the  number  placed  in  the  vari- 
able FACT.  The  memory  locations  can  be  relisted 
by  moving  the  cursor  back  up  to  the  line  M  033A, 
037A  and  pressing  RETURN.  Watch  the  location 
0379,  which  is  P,  change  to  24.  The  location  0377, 
immediately  after  hex  code  60,  is  FACT.  Use  the 
cursor  controls  to  change  it  from  00  to  05.  Press 
RETURN,  cursor  down  to  G  033A  and  press  RE- 
TURN, again.  Relist  the  memory  locations  033A, 
037A  and  note  that  P  (0379)  now  contains  the 
number  20,  which  is  the  last  two  digits  of  5!  or 
120.  Code  X  will  return  control  to  BASIC. 

It  is  fairly  simple  to  compare  the  assembled 
code  in  Program  3  with  the  assembly  language 
program.  Looking  at  the  hne.:  033 A  F8  20  59  03 
AD  17  03,  we  may  interpret  the  codes  as  F8  =  SED, 
20= JSR,  59  03  is  address  359  where  subroutine 
INITP  starts,  AD  =  LDA,  and  77  03  refers  to  loca- 
tion 377,  which  is  FACT. 

This  article  has  so  far  described  a  simple  as- 
sembly language  program  which  computes  factor- 
ials. Since  the  routine  is  only  single  precision,  the 
largest  factorial  that  can  be  handled  is  5!  or  120. 
The  reader  vdll  have  noticed  that  subroutines 
were  extensively  used;  although  this  slows  down 
the  execution  time,  it  will  now  make  program 
revision  much  simpler. 

The  rest  of  the  article  describes  the  modifica- 
tions necessary  to  incorporate  multiple  precision 
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and  a  way  of  linking  the  machine  code  to  a  simple 
BASIC  program  which  displays  the  results  in  a 
more  palatable  form. 

We  shall  extend  the  precision  to  40  bytes  (or 
80  significant  decimal  digits)  merely  by  altering 
the  subroutines.  The  mainline  program  is  un- 
changed. Eighty-digit  precision  was  chosen  as 
being  the  maximum  that  could  be  fitted  into  the 
memory  available  in  the  second  cassette  buffer. 

The  variables,  P  and  M,  should  now  be  con- 
sidered as  40  consecutive  bytes  each,  rather  than 
as  the  single  byte  allowed  in  the  previous  sub- 
routines. Each  of  the  bytes  in  P  can  be  addressed 
as  P  +  0,  P  + 1,  P  +  2. .. P  +  39,  and  similarly  with 
M.  In  order  to  avoid  massive  duplication  of  code, 
a  technique  called  "indexed  addressing"  will  be 
used. 

Consider  the  subroutine  INITP,  which  origi- 
nally had  the  function  of  initializing  P  to  a  value 
of  one.  In  the  multiple  precision  scheme,  we  shall 
need  to  place  00  in  location ns  P  +  O,  P-I-1...P-I-38 
inclusive,  and  01  in  the  least  significant  byte  P  +  39. 
In  this  way  P  is  initialized  to  000000000000 
00000000000000000000000000000000000000000000 
000000000000000000000001 . 

A  loop  is  used  to  place  the  zeros  in  the  first 
39  bytes,  together  with  the  instruction  STA  P,X. 
This  instruction  copies  the  contents  of  the  ac- 
cumulator into  location  P  +  X  of  the  variable  P, 
where  X  is  the  contents  of  the  X  Index  register.  If 
X  is  initialized  to  38,  and  the  accumulator  contains 
zero,  then  the  instruction  STA  F,X  will  place  zero 
in  the  location  P  +  38.  The  value  of  X  can  then  be 
decremented  (reduced  by  one)  each  time  around 
the  loop  so  that  P-l-37,  P-l-36,  etc.,  will  each  have 
zero  copied  into  them. 

INITP    LDX#39  Place  39  into  the  X  index  register. 

LDA  #0  Place  zero  into  the  accumulator. 

ONE      DEX  DecreinenttheXregister(firstvalue  =  38). 

BMIFIN  IflheX  register  contents  is  less  than  zero, 
branch  to  label  FIN. 

STAP,X  StorezeroinbyteP  +  X. 

JMPONE  Go  to  label  ONE. 

FIN        LDA#1  Place  one  in  the  accumulator. 

STAP  +  39  Store  one  in  the  byte  P  + 39. 

RTS  Return. 

Subroutine  ZERM  sets  the  value  of  M  equal 
to  zero  and  so  must  be  modified  to  place  00  in 
eachof  thebytesMH-0,  M-H,  M-I-2...M  +  39. 


ZERM    LDY#40 
LDA#0 

TWO      DEY 

BMIRET 
STAM,Y 
JMFTWO 

RET       RTS 


Place 40  into  the  Y  index  register. 

Place  zero  into  the  accumulator. 

Decrement  the  Y  register  (first  value  =  39). 

Branch  on  a  negative  value  of  Y  to  label  RET. 

Store  zero  inbyteM  +  Y. 

Go  to  label  TWO. 

Return. 


Subroutine  ADD  first  loads  the  accumulator 
with  the  least  significant  byte  of  M  (M  -I-  39) .  The 
least  significant  byte  of  P  (P-l-39)  is  added  to  it, 
and  the  carry  flag  is  set  if  the  result  exceeds  99. 


The  sum  is  then  placed  in  byte  M-(-39,  replacing 
the  previous  contents.  The  process  is  then  re- 
peated with  bytes  M  -1-38  and  P  -f-38,  except  that 
the  "carry"  will  be  added  in  if  appropriate.  The 
addition  of  corresponding  bytes  continues  for 
P-t-37,  P-H36,  etc.,  all  the  way  down  to  P -HO. 

ADD      LDY#40        Place  40  in  the  Y  register. 

CLC  Clear  the  carry  flag  prior  to  addition. 

LOOP    DEY  Decrement  the  Y  index  register  (first 

value  =  39). 
BMI  DONE   Branch  on  a  negative  value  of  Y  to  label  DONE. 
LDA  M,Y       Place  the  contents  of  byte  M  +  Y  in  the 

accumulator. 
ADC  P,Y        Add  (with  carry)  the  contents  of  P  +  Y  to 

accumulator. 
STAM,Y        Place  the  sum  inbyteM  +  Y. 
JMPLOOP    Go  to  label  LOOP. 
DONE   RTS  Return. 

Subroutine  MTOP  transfers  the  contents 
of  all  40  bytes  of  M  to  the  corresponding  40  bytes 
of  P. 

MTOP   LDX#40        Place  40  in  the  X  register. 
SIX         DEX  Decrement  the  X  index  register  (first 

value  =  39). 
BMI  FIVE      Branch  on  a  negative  value  ofXtolabelFIVE- 
LDA  M,X       Place  byleM  +  Xinthe  accumulator. 
STA  P,X         Copy  the  contents  of  the  accumulator  into 

byleP  +  X. 
JMPSIX         Go  to  label  SIX. 
FIVE      RTS  Return. 

These  subroutines,  together  with  the  original 
mainline  program,  can  be  assembled  and  run 
using  the  resident  machine  language  monitor.  An 
assembled  version  is  listed  in  Program  4,  and  it 
can  be  entered  using  the  monitor.  Location  039C 
contains  FACT  and  this  is  set  to  a  value  of  six  in 
Program  4.  The  40  bytes  from  039E  to  03C5  are 
the  variable  P.  If  the  program  is  run  with  the  in- 
struction G  033A  and  memory  listed  using  M  039E, 
03C5,  then  the  answer  720  can  be  seen  in  the  least 
significant  bytes. 

The  required  factorial  should  be  converted  to 
hex  and  placed  in  location  039C  prior  to  running 
the  program.  If  20!  is  to  be  computed,  then  hex 
value  14  (16 -f- 4)  is  placed  in  this  byte.  The  answer 
will  appear  in  decimal  form  when  M  039E,  03C5  is 
listed.  For  20!,  the  result  is  2432902008176640000 
and  the  largest  factorial  which  can  be  displayed 
fully  is  58!  (hex  3A),  If  it  is  required  to  link  the 
program  to  BASIC,  the  BRK  instruction  (00)  must 
be  replaced  by  RTS  (60)  in  location  0358.  You  can 
then  save  the  routine  using  the  monitor  and  write 
a  BASIC  program  which  calls  it  using  SYS  826. 

Program  5  is  a  BASIC  listing  which  obtains 
the  machine  codes  from  data  statements  and 
POKEs  them  into  the  second  cassette  buffer.  Note 
that  each  hex  code  has  been  converted  into  its 
decimal  equivalent  as  required  by  the  POKE  in- 
struction. The  second  portion  of  the  program 
requests  the  required  factorial  and  prints  the  an- 
swer in  tw^o  lines  on  the  screen. 

Should  greater  precision  be  required,  the 
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$100 

PET&CBW' 

125 

IBM  PC  1 

150 

Apple  ll|l 

150 

■specify  DOS 

If  you  use  Visicalc"  but  you  are 
bumpinq  into  its  limitations,  then  you 
need  Versacalc"!  Versacalc  runs  within 
Visicalc  but  uses  no  extra  memory;  in 
fact,  it  effectively  increases  memory  by 
letting  you  call  in  modules  from  disk  as 
needed. 

A  Tutorial  section  makes  clear  such 
features  as  ^LOOKUP,  DIF,  WA,  @£RROR, 
which  are  not  well  explained  in  the 
Visicalc  manual. 

A  Utilities  section  makes  it  easy  to 
create  your  own  menu-driven  modules  which 
condense  hundreds  of  commands  into  four 
keystrokes.  You  can  build  in  sophist- 
icated error  checkinq  (e.q.  Is  the  input 
value  between  certain  limits?).  Now  it  is 
possible  for  people  untrained  in  Visicalc 
to  perform  the  weekly  updating  without 
constant  instruction. 

Anthro-Digital  Software 

P.O.  Box  1385 

Pinsfidd.MA     01202 

413-448-8278 

Apple  II  ri  .a  Maat^tnmrk  a1  Apple  CorrpulH'    inc 

Versacalc  is  a  irjdemai'hal  Ve'sacaic  Enterprises,  inc 

\/iyca:c  is  a  iraflemari,  of  Vmcnrp  inc 
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THE  WHOLE  PET  CATALOG 


Announcing . 

A  two  year  compendium  of  the  Midnite  Software  Gazette  and  other  resources  for 
users  of  Commodore,  CBM,  PET,  and  VIC  computers. 

The  Whole  PET  Catalog  contains: 

•  Over  500  independent  reviews  of  commercial  products. 

•  Over  700  education  programs  reviewed  &  organized  by  course. 

•  Over  200  reviews  of  free  games. 

•  Information  on  over  1 ,800  free  programs. 

•  Information  about  dozens  of  PET  and  VIC  user  groups. 

•  IVIany  pages  of  hints  and  helps  for  all  Commodore  users. 

•  "Commodore's  Family  Tree",  by  Jim  Butterfield. 

•  Completely  reorganized  and  greatly  expanded  edition. 

•  Typeset  and  printed  full-size  on  bond  paper. 

•  In  all,  320  pages  of  useful  information. 

If  you've  seen  Midnite  before,  directly  or  reprinted  in  tfie  TorPET  newsletter,  here  it  is,  complete  in 
one  volume,  connpletely  reorganized  for  easy  reference,  and  greatly  expanded  with  new  information 
from  members  of  the  Toronto  PET  Users'  Group. 


"I  still  use  my  copy  of  The  Best  of  the  PET  Gazette  regularly,  it  was  a 
treasure  trove  of  information,  and  a  great  bargain  for  $1 0  three  years  ago.  I 
hope  you'll  feel  the  same  way  about  my  Whole  PET  Catalog  someday. 
Considering  that  it's  three  times  as  long,  completely  organized  by  topic, 
printed  on  bond  paper  instead  of  newsprint,  typeset  instead  of  dot  matrix 
printed,  bound  instead  of  stapled,  and  still  only  $1 0,  in  spite  of  inflation,  I'm 
sure  you  will."  —Jim  Strasma,  Contributing  Editor,  Micro 


Whole  PET 

Catalog 

$8 


252  Bethlehem  Pike 
Colmar.  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  SI  25  pef  DTder  tor  shipping  V/e  pay  balance  of  UPS  surface 
charges  on  all  prepaid  orders  Prices  listed  are  on  cash  discount 
Oasis  Regular  prices  slightly  tiigrier  Prices  subiect  to  change 


code  will  have  to  be  assembled  into  the  high  end 
of  RAM  memory,  so  that  a  BASIC  calling  program 
can  be  used.  The  end  of  BASIC  pointer  can  be 
lowered  and  the  precision  extended  up  to  255 
bytes  or  510  digits.  I  hope  that  readers  will  find 
this  article  a  simple  way  of  getting  their  feet  wet 
exploring  6502  machine  and  assembly  language. 


Program  1. 


Program  3. 
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Program  2.  Program  4. 


5  F=l 

10  INPUT  N 

15  GOSUB  109 

28  N=H-1 

25  IF  HO0  THEM  15 

30  PRINT  P 

35  STOP 

100  C=H 

105  M=0 

110  M=M+P 

115  C=C-1 

120  IF  CO0  THEN  110 

125  p=n 

130  RETURN 

135  END 


Program  5. 
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I^H 
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10  BHTFl  248   .•    32   ..    89 

o 
J    .>   f 

173    . 

156 

,   3 

141 

15  BflTlfl   157   ,    3   ,    32   . 

108   . 

3    t 

32    . 

122 

3 

20  BRTfi  206   ,    157   ,    3 

,    268 

,   248 

,    32.    141    ,    3 

25  EflTfl  206   ..    156   .    3 

.    268 

,    231 

,    216  ,    96   ..    162 

30  BRTfl  39   .    169    ..    8   , 

202   - 

48   , 

6   . 

157 

158 

35  DFlTH  3   >    76   ,    93  . 

3   ,    169   ..    1 

,    141    , 

97 

40  DflTfl  3   .    9S   ,    160   , 

40   , 

169   . 

0    , 

136 

48 

45  DflTR  6   .    153   .•    198 

..    3   .. 

76    , 

112   , 

3   .. 

96 

59  DflTft   160   ,    40   ..    24 

,    136 

.    48 

,    12 

.    185   ,    198 

55  BflTfi  3   .    121    ,    158 

r     3     .■ 

153   , 

138 

,   3 

76 

60  DflTH   125   ,    3   ,    96   .. 

162   . 

40   , 

202 

..    48 

,    9 

65  DflTfl   139   ,    198   .    3 

,    157 

..    158 

,    3 

J    76 

,    143 

70  DflTfi  3   ,    96 

75  FOR  K  =  826  TO  923 

30  REFiB  ft: POKE  K,ft 

35  HEXTK 

90    : 

95  REM  BASIC  CALL INC  PROGRflmE. 

99    ■■ 

100   INFLlT"FflCTORIFIL".N 

105  POKE  924, M 

110  S.VS826 

115  FOR  K  =  8  TO  :39 

120  fl=PEEKC926+K> 

125  H=IHT':.fi/16> 

130   L=fl-H*16 

135  fl=10*H+L 

140   IF  R<10  THEN  fl?="e 

"+RieHTS(.STR*Cfl: 

a;- GOTO   150 

145  fl$=RIijHT|;<,3TR$(:fl;.. 

2.) 

150  S$=SI^+flJ 

155  NEXT  K 

169  PRINT  SJ'S$="" 

165  GOTO   190 

«^-A 

170  END 

mmtm 

mmk 

HH 
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PET/CBM 

PROVINCIAL 
PAYROLL 

Wycor  Business  Systems  has  developed 
a  complete  payroll  system  for  Canada. 

•  Set  up  files  for  over  200  em- 
ployees •  Calculate  and  print 
payroll  journal  •  Print  cheques 

•  Print  monthly  submission  for 
Revenue  Canada  •  Accumulate 
and  print  T-4s  •  Complete  em- 
ployee lists. 

This  system  comes  w^ith  full  user  docu- 
mentation and  tutorial  disk. 

Complete  System  $850.00 

Manual  only  25.00 

Call  collect  (416)  444-3492  for 
information  or  contact  your  dealer. 


^ 


WYCOR  BUSINESS 
SYSTEMS  LIMITED 

170  THE  DONWAY  WEST.  STE.  401, 
DON  MILLS,  ONT.  M3C  2G3 


The  retailer 


the  following  programs: 

•  CASH  REGISTER 

•  INVENTORY  MANAGER 
•REPORT  PROGRAM 

Also  available 


•  DEMONSTRATION  DISK 

•  HARD  DISK  VERSION 


RETCOM  Systems,  Inc. 
1518  Grace  LakeCrrcle 
Longwood.  Florida  327S0 
(305)339-0370 


Dealer  inquiries  invited 


Programming  The  PET/CBM 

by  Raeto  Collin  West 
The  book  described  by  Jim  Butterfield  as 

"...unquestionably  tiie  most  comprehensive 
and  accurate  reference  i  have  seen  to  date..." 

The  Reference  Encyclopedia  for  Commodore  2000, 3000, 4000,  and  8000  series  computers  and  peripherals. 


Here'sjust  a  sample  of  reviewer  and  reader  reaction: 

From  reviewers;  start  this  review  at  first... 

Educational  Computing  Review  by  Stephen  Potts  "f  his  book  is  a  must  for  every  CBM/PET  user. 

"Of  all  the  books  I  have  read  on  the  PET  this  book  Programming  From  readers; 

the  PET/CBM  by  Raeto  West  must  rank  as  one  of  the  most 


comprehensive  and  readaDle  accounts  on  the  PET  that  I  have  ever 
had  the  pleasure  to  see... 

"If  you  wish  to  get  more  from  your  PET  than  arcade  games 
and  simple  teaching  programs  then  this  book  is  a  must  for  your 
bookshelf  It  does  not  matter  whether  you  run  on  BASIC  I,  BASIC 
2,  or  BASIC  4  since  all  routines  are  supplied  with  addresses  and 
changes  to  make  them  run  on  any  machines  wherever  possible... 

"..this  book,  with  its  lucid  explanations  of  the  PET,  its  useful 
routines  and  programming  hints,  is  an  essential  purchase." 

IPUG  Magazine  ITeview  (British  PET  User  Group}  by  Ron  Geere 
"This  publication  represents  over  a  year's  Intensive  research  ...  and 
the  resulting  product  is  a  valuable  work  of  reference.  A  tremendous 
amount  of  useful  information  has  been  packed  in  this  500+  page 
work  at  which  I  was  so  over-awed  that  I  did  not  know  how  to 


"...a  book  the  average  to  advanced  user  cannot  afford  not  to 
possess..." 

"My  copy  of  your  'Programming  the  PET/CBM  has  been  in  daily 
use  for  nearly  a  month  and  I  am  finding  it  totally  addictive, 
suffering  severe  withdrawal  symptoms  whenever  I  tr/  half- 
heartedly to  move  on  to  other  reading  matter.  It  is  without  doubt 
the  best  book  on  its  subject  available  today..." 

"I  have  recently  acquired  a  copy  of  your  book  Programming  the 
PET/CBM  and  must  congratulate  you  on  its  concept  and  on 
packing  in  so  much  detail,  it's  so  very  much  better  than  anything  I 
have  had  up  to  now  that  it'll  be  my  constant  reference  manual." 

"I  have  received  my  copy  of  Programming  the  PET/CBM  by  Raeto 
West  and  I  have  recommended  it  to  several  of  my  students.  This 
book  Is  so  valuable  that  I  cannot  now  afford  to  be  without  it." 


Published  exclusively  in  North  America  by  COMPUTE!  Books.  The  book  is  an  astonishing 
reference  manual  of  useful  information.  Contents  include  this  and  much  more: 


1  Introduction  and  overview:  Plan  of  the  book,  sources 
of  information,  features  and  chronology  of  CBM  hardware. 

2  BASIC  and  how  It  worlcs:  Storage  of  BASIC  and  its 
variables;  tokens,  pointers,  syntax;  optimising  BASIC. 

3  Program  and  system  design:  Capabilities  of  the 
equipment;  charts,  algorithms,  space,  timing. 

4  Effective  programming  In  BASIC:  Seventeen  examples, 
including  subroutines,  dates.  DATA,  INPUT,  rounding, 

5  Alphabetic  reference  to  BASIC  keywords:  Full 
descriptions,  with  examples,  of  all  keywords,  with  methods  for 
adding  additional  commands  not  present  in  CBM  BASIC,  e.g. 
AUTO,  DEL,  OLD,  POP,  PRINT  USING,  SORT  VARPTR. 

6  Disk  drives:  Descriptions  of  operation  and  workings  of 
disk  drives,  with  BASIC  and  machine-code  examples;  bugs. 

7  Alphabetic  reference  to  disk  BASIC  commands: 
BASIC  4  disk  commands  with  examples  and  notes. 

8  Other  peripherals  and  hardware:  Tape  storage  and 
handling;  printers;  modem;  keyboard;  EPROMs;  reset  switches. 

9  Graphics  and  sound:  Tables  of  CBM  characters;  CRT  chip; 


animation,  bar  plots,  80  by  50  etc.;  user-port  sound. 

10  The  transition  to  machine-code:  Introductoiy  concepts; 
a  BASIC  monitor;  use  of  MLM,  Supermen,  Extramon;  easy 
examples. 

1 1  More  6502  machine-code:  6502  hardware  features; 
eighteen  common  problems  In  programming;  debugging. 

12  Alphabetic  reference  to  6502  opcodes:  Examples, 
notes,  and  explanations  on  each  opcode  from  ADC  to  TYA. 

13  Using  ROM  routines:  IRQ,  NMI,  RESET;  the  Kernel; 
examples  -  modifying  LIST;  ordinary  and  relocating  loaders. 

14  Effective  6502  programming;  Assemblers;  CHRGET 
and  wedges;  PIAs,  VIA,  IEEE;  common  mistakes. 

1 5  Index  to  BASIC  ROMs  and  RAM:  Memory  map  of  RAfU 
and  ROM,  detailing  and  comparing  BASICs  1,  2.  and  4. 

16  Mathematical  programming;  Precision;  equations; 
statistics;  simulation;  finance;  calculus;  machine-code. 

1 7  Programming  In  business  and  education:  Examples, 
applications  and  pitfalls  in  business  and  education. 
Appendices:  6502  reference  charts;  Supermon  listings; 
ASCII;  glossary 


Plus  many  programs,diagrams  and  charts.  Paperback,  504  pages.  ISBN  0  942386  04  3.  $24.95. 


To  Order 

Programming  The  PET/CBM 

Call 

TOLL  FREE  800-334-0868 

In  NC  Call  91 9-275-9809 

Or  send  coupon  to 
COMPUTE!  Books,  P.O.  Box  S406,  Greensboro,  NC  27403 

In  England,  order  from  Level  Limited.  P.O.  Box  438,  Hampsiead,  London, 
NW3  IBH.  Price  in  England  is  £  14.90.  including  P  &  P. 


Please  send copy  (copies)  of  Programnilng  The 

PET/CBM  at  S24.95  each,  (In  rhe  US  and  Canad,3.  add  S3 
shipping  and  handling.  Ouiside  Nonfi  America  add  S 10  for  air 
mail  delivery,  S3  for  surface  delivery). 

All  orders  must  be  prepaid  in  US  funds  [money  oider.  Check, 
or  charge]. 

n  Payment  Enclosed 

Please  charge  my    nviSA    Q/WasteiCard    □  Am.  Express 

Account  No. Expires         / 

Name 

Address 


City 


State 


_Z!fi_ 


Counnv 


Allow  4-6  weeks  for  delivery  Foreign  surface  dehvety  allow  2-4  mcnlhs 


Simple  OSI  Graphics 


Donald  Pitts 


OSI  beginners  can  get  started  ivitb  graphics  and  games      Figure  1 
by  foUowmg  the  suggestions  in  this  tutorial  on  memory 
mapped  graphics  for  the  C4P  and  CIP. 


The  new  OSI  owner  need  not  shy  away  from 
graphics  simply  because  there  are  no  special  com- 
mands for  its  use. 

Many  beginning  programmers  might  not 
consider  using  graphics,  because  of  the  large 
number  of  PEEKs  and  POKEs  required.  My  object 
here  is  to  help  you  visualize  the  way  in  which 
graphics  works  so  that  the  initial  barrier  will  be 
broken,  enabling  you  to  better  utilize  the  potential 
of  your  computer. 

First,  look  at  the  CRT  and  envision  it  as  sepa- 
rated into  little  boxes  similar  to  those  on  graph 
paper.  In  each  box  you  may  put  one  symbol  from 
a  table  of  255  symbols,  ranging  from  numbers 
and  letters  to  cars  and  airplanes.  Suppose  that  a 
symbol  is  placed  in  a  box  that  previously  contained 
a  different  symbol.  The  new  symbol  appears,  and 
all  traces  of  the  other  symbol  are  lost.  You  may 
erase  a  symbol  in  a  box  by  putting  a  blank  symbol 
there. 

Now  that  you  have  a  basic  understanding  of 
the  concepts  involved,  we  can  begin  to  discuss 
the  actual  commands  that  can  be  used  in  graphics. 
This  is  where  the  POKE  command  comes  into 
play.  The  POKE  command  is  used  essentially  as  a 
statement  that  says  "Put  this  symbol  in  that  box." 
The  POKE  command  generally  takes  this  form: 

POKE  /address/ ,  /ASCII  number  of  character/ 

The  address  is  usually  a  number  from  0  to  65,535 
that  indicates  a  specific  place  in  memory.  The  OSI 
screen  is  memory  mapped,  meaning  that  the  screen 
display  is  a  representation  of  the  contents  of  a 
certain  area  in  memory. 

The  way  in  which  the  memory  is  interpreted 
is  straightforward.  The  first  byte  of  the  screen 
memory  is  shown  on  the  upper  left  corner  of  the 
screen.  The  consecutive  bytes  move  their  way 
across  the  upper  row  from  left  to  right.  The  byte 
following  the  one  in  the  upper  right  of  the  screen 
is  represented  as  the  box  just  immediately  below 
the  box  in  the  upper  left  corner.  Thus,  the  memory 
is  shown  in  a  manner  resembling  the  way  you 
might  read  a  page  in  a  book.  (See  Figure  1.) 
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A  theoretical  14-column  screen  in  wtiich  the  numbers 
within  the  boxes  represent  the  byte's  position  in 
screen  memory 

Now  for  some  tangible  evidence  that  what  I 
have  been  talking  about  works  on  your  computer. 
Program  1  fills  all  of  the  screen's  memory  with  a 
single  symbol.  It  moves  slowly  from  one  box  to 
another  and  puts  the  character  into  each  box. 
Type  it  in  and  RUN  it  to  watch  it  work. 

ASCII  And  POKE 

By  now  either  you  already  know  what  an  ASCII 
number  is,  or  you  are  rather  perturbed  with  me 
for  not  defining  it  for  you.  It  is  a  standard  way  of 
representing  characters  as  numbers.  ASCII  stands 
for  American  Standard  Code  for  Information 
Interchange.  Some  quick  examples  are  "A"-65, 
"r'-49,  "P"-80,  and  "*"-i2. 

Another  statement  that  is  practical  in  graphics 
is  the  PEEK  command.  This  acts  similar  to  a  win- 
dow in  which  you  can  see  what  is  displayed  in  a 
certain  memory  location.  It  has  the  form: 

X  =  PEEK(  /address/  ) 

X  could  be  any  variable,  and  an  address  such  as 
54016  could  be  used.  Please  note  that  the  paren- 
theses are  part  of  the  command  and  are  necessary 
to  avoid  a  syntax  error.  After  the  statement  is 
executed,  the  variable  on  the  left  will  contain  the 
ASCII  number  of  the  symbol  located  in  the  address 
specified.  The  realistic  uses  of  PEEK  range  from 
checking  to  see  if  a  tank  has  been  blown  up  to 
detecting  whether  a  ball  has  hit  the  boundary. 
Program  2  will  first  place  on  the  screen  the  number 
of  men  that  you  specify  and  then  will  count  how 
many  are  on  the  screen  by  searching  every  location 
in  the  screen  memory  for  the  symbol  240. 

Suppose  the  variable  X  is  assigned  to  be  the 
location  of  a  car  that  you  have  just  POKEd  on  the 
screen.  Now,  how  do  you  create  the  illusion  of 
movement?  First  we  must  erase  the  old  car  with 


the  statement  POKE  X,32.  The  number  32  is  the        PrOgrOm  1 
ASCII  code  for  a  blank.  You  must  change  X  to  the 
new  location  of  the  car  on  the  screen  and  then 
POKE  X,  0  since  0  is  the  number  for  a  car.  When 
you  change  the  car's  position,  you  simply  execute 
the  statement  X  =  X  +  Z,  where  the  variable  Z  de- 
pends upon  the  direction  you  wish  to  move  and 
whether  you  are  using  a  CIP  or  a  C4P.  Here  are 
the  values: 

Figure  2. 
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C4P 


32 


CIP 


10  REM  FILL  SCREEN  WITH  AIRPLANE 

20  P=PEEK (57088) : REM  LOOK  AT  KEYBOARD 

30  ST=53315:EN=54205:REM  CIP  VALUES 

40.IFP<129THENST=53376:EN=55295:POKE56832,1:R 

EM  C4P  VALUES 
50  FORLO=STTOEN:POKEL0,236:NEXT 
60  GOTO  60 

Program  2. 

10  REM  PUT  SPECIFIED  NUMBER  OF  MEN  ON  SCREEN 
15  REM  AND  COUNT  THEM.  THERE  IS  AN  INCREASING 
AMOUNT  OF  ERROR 

17  REM  AS  THE  NUMBER  OF  MEN  IS  INCREASED  DUE  ~ 

TO  THE  FACT  THAT 

18  REM  THE  MEN  ARE  PUT  IN  THE  SAME  BOX  AS  ONE 

ANOTHER. 

2  0  SU=0:ST=53  315:EN=5420  5:X=24:Y=28 

3  0  IFPEEK(57  088)<129THENST=53376:EN=55295:X=6 

4 :Y=30:POKE56832,1 
40  INPUT"NUMBER  OF  MEN" ; ME : FORCO=1TO30 : PRINT: 

NEXT 
5  0  FORCO=1TOME:POKEST+INT( (EN-ST) *RND(1) ) ,240 

:NEXT 
60  FORCO=STTOEN:IFPEEK(CO)=240THENSU=SU+1 
70  NEXT:PRINT"THERE  WERE" ; SU; "MEN  ON  THE  SCRE 

EN." 


10 
20 
30 


Thus,  if  we  wanted  to  move  down,  the  state-     Program  3. 
ment  would  be  X  =  X  -I-  64  for  a  C4P  and  X  =  X  +  32 
for  a  CIP.  Program  3  uses  these  constants  from 
their  tables  to  move  a  cross  in  random  directions. 
The  program  does  not  check  for  the  edges  of  the 
screen  to  see  if  the  cross  has  travelled  past  its 
boundaries,  so  if  you  don't  press  CTRL-C  before 
it  goes  far,  the  program  might  hang  up. 


40 
50 
55 
60 
70 


REM  MOVE  CROSS 

F0RX=1T08:READP(X) :NEXT: LO=54016 
IFPEEK (57088)>128THENFORX=1TO8;READP(X) 

XT:LO=53775 
DATAl, 6 5, 6 4, 6 3, -1,-65, -64, -63 
DATAl, 33, 32, 3 1,-1, -3 3, -32, -31 
FORX=1TQ30 :PRINT;NEXT 

POKELO,219:FORX=1TO30;NEXT:POKELO,32 
L0=L0+P{INT(RND(1}*8+1) ) :GOTO60 


NE 
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for  Prcigrsnimers  &  Digital 

Designers    127.50     WE  ARE  AUTHORIZED 

FULL  UNE  HP  Dealers. 


VIVI\/tl    $395.00 

VICTOR  5080  80  Cotumn  Printer 

A  real  work  horsell 00  cps,  graphics, 

buffer,  4  interfaces  including  MP-IB 

Retail:S99S.OO    WliDleaie:$67Q.0D 

Fully  guaranteed  by  Victor,  in  business 

- since  1918 
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FRANKLIN  ACE  1000 

64K  Computer,  Apple  Campatible 
uses  all  Apple  %amnn,  peripherals 
&  accenories. 

ACE  IDQD  incltiding  ditii  drive  ml 
controller  plus  'ACE  Wrher'  word 
pmcsssor  software.  RE:S1 776.00 
Your  C[i$t:$1299.9S 


APPLE  C0MPUTERJl<sxa5  rnstruments 

Homedomputer 


48K  Plus 

Disk  drw/controller 

Disk  dr  -  no  controller 


1069.95 
494.95 
419.95 


fllMEX/SINCLAIR 


TS1DD0  2K  Computer  99.95 

TS1 600  Memory  expansion     49.95 

MEMOTECH  Memapah  Peripherals 
MT64K  64K  $179.95 

MT32K  32K  109.9S 

lwri6K  16K  59.9S 

More  peripherals  available 


ATARI'SOO"  -m 
"C"'  $499.95 

'     IN  STOCK' 


Now 
Only 


$19995 


410  Program  recorder  79.95 
BID    Disk  drive  449.95 

BSQ  Interiace  module  189.95 
830  Acoustic  modem  169.95 
Printer  Centr.  737/739  499.95 


Your  Cor 

$429.95 


ollvelll 

"PRAXIS  35" 
ELECTRONIC  TYPEWRITEfl 
Interchangeable  'Daisv 
Wheel'  type  element, 
3  sizes-Pica,  Elite  &  Micro 
plus  cartridge  ribbon  &  more! 


—  Video  Tapes 

T120VHS^^*^,^  10.95 
L600  B-t.  )  21JWU.        7.9S 


$199.95 
I6K 

ATART^OO 


COMMODORE  VIC-20 
153Q  Datasette  rec.  59.95 

1541  Did(  drive  339.95 

1S2SE  Printer,  great  unit    339.95 
1600  Phone  modem  99.95 

We  carry  an  enormous  amount  of 
software  &  games  for  the  VIC-Zfl. 

WE  ARE  A  FULL-LINE 

COMMODORE  DEALER  & 

CARRY  IN  STOCK  ALL 

COMMODORE  MODELS  MOST  OF  THE  TIME.I 


WE  CARRY  THE 

FOLLOWING 

MONITORS 

BMC  as  low  as  $89.95 
SANYO  all  models 
COMREX  all  models 
AMDEK  all  models 
NEC  all  models 
Texas  Initrumenta 
81  more! 


NEW 
COMEX  Printer 

Similar  to  the  Epson  80  FT]  15D  line  p/m  ptr 
Has  80  cps,  tractor  feed, 
block  graphics,  great  unit 
S399.95 


PRINTERS  .  .  . 

Epson,  the  whole  line 

CODEX 

OLIVETTI 

C  ITOH 

NEC 

COMREX 

0  KID  ATA 

VICTOR 

and  more. . 


DIABLO 

ANADEX 

ANADEX 


NIULTITECH 
Computer     $349.95  _ 

64K  Apple  compatible  with  tape 
laftware,  available  with  Apple 
cnmpatibility  with  diskette  in 
January  1983,  great  unit.  Plenty 
of  educational  &  other  software. 
Full  size  keyboard  $49.95 

With  Chinese  lang.         $479.95 
SU "  Disk  drive  w/cont.  269.9S 
179.9S 
Cassette  recorder  69.95 

Sound  generation  board  129.95 
8i  speech  synthesizer 


AFTER  MFCS 
REBA  TE-youpay 
OSC  $299.95,  77  rebates  you  SI 00. 

(offer  good  thru  1/31/83) 

Plus  FREE  S50RF  Modulator 

with  purchase  of  TI'99/4A 

Call  &  ask  about  FREE  Speech 
Synthisizer  OFFER! 

ID"  color  monitor  high  res  339.95 

Extended  Basic  75.00 

Speech  synthesizer  129.95 

Telephone  coupler  (modem)  1B9.9S 

Printer  (solid  state)  319.95 

TI-LDGO  99.95 
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Tl  EXPANSION  BOX  SYSTEM 
Peripheral  expansion  box         199.96 
RS  232  card  139.95 

Disk  control  card  199JS 

Mem.  exp.  32Kcard  239.95 

P-cade  card  [1270  req)  199.95 

Disk  memory  drive  379.95 

An  enormous  amount  of  peripherals, 
accessories  &  software,  at  great  prices 

Programmable  TI-59 

Your  Cast:S1 69.95  plus-$20.00 
rebate  from  Tl  plus  Free  Library 

Tl  LCD  Programmer      59.95 


DISKETTES    Box  of  10 
Verbatym  £S  SO  40  track  29.95 


including  FREE 
Donkey  Kong 
Cartridge. 


3MSSDD  744D 
Maxell  SS  DO  Soft  set 
Dysan  104  Soft  snt 
BASF  Soft  sectored 
OMNI  SS  SD 
Haad  deaning  kit 
Refill 


29.95 
34.95 
44.95 
28.95 
19.95 
11.95 
19.95 


COMPUTER 
CALCULATORS 


Jim  Butterfield,  Associate  Editor 


Number  conversion,  masking,  even  translations  of 
floating  point  variables  are  possible  when  you  use  the 
more  sophisticated  "programmer's  calculators."  Here 
are  some  techniques  for  using  various  types  of  calculators 
when  your  computer  is  doing  other  things. 

Why  have  a  calculator  when  you  already  have  a 
computer?  Indeed,  why  would  you  need  a  special 
calculator  when  the  simple  four-function  units 
will  do  all  the  arithmetic  you  might  need? 

The  answer  is:  convenience.  It's  sometimes 
handy  to  be  able  to  zip  through  a  quick  calculation 
and  get  the  results  in  binary,  hexadecimal,  octal, 
or  whatever.  If  your  computer  isn't  handy  (or 
someone  is  playing  space  invaders  on  it  at  the 
moment),  there  are  questions  you  can  work 
through  if  you  have  a  calculator  to  help. 

But  make  no  mistake  about  it:  the  sophisti- 
cated machines  are  not  indispensable.  You  can  do 
the  job  with  no  calculator  at  all.  You  can  use  a 
simple  four-function  unit.  You  can  do  useful  cal- 
culations with  a  simple  programmable  unit,  en- 
tering programs  to  do  the  work.  Or  you  can  get  a 
"programmer's  calculator," 

No  Calculator 

Honest,  there  are  still  people  out  there  who  add 
and  subtract  -  and  even  multiply  and  divide  - 
without  a  calculator  of  any  sort.  There  are  pro- 
grammers who  know  how  to  add  and  subtract  in 
hexadecimal  or  octal.  It's  probably  good  for 
you  to  know  number  systems  from  firsthand 
experience. 

For  example,  to  convert  a  decimal  number  to 
hexadecimal,  divide  the  number  repeatedly  by 
16.  The  remainder  from  each  division  is  a  hexadeci- 
mal digit;  you'll  generate  the  digits  from  right 
(low  order)  to  left.  So  200  decimal  is  converted  as 
follows:  200  divided  by  16  gives  12  with  a  remain- 
der of  8.  Our  last  hex  digit  is  8.  Continuing:  12 
divided  by  16  gives  nothing  with  a  remainder  of 
12.  Our  next  hex  digit  is  12,  which  we  write  as  C. 
The  hex  value:  C8. 

Going  the  other  way  -  from  hexadecimal  to 
decimal  -  is  just  as  easy.  We  take  the  digits  from 
the  left.  After  we  pick  a  digit,  we  see  if  there  are 
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any  more.  If  so,  we  multiply  by  16  and  add  the 
value  of  the  next  digit.  So  hex  C8  becomes  12x16 
+  8  or  200  decimal. 

On  The  Computer 

It's  not  hard  to  write  a  program  to  do  the  conver- 
sions. The  problem  is  this:  we  usually  have  a  pro- 
gram half-written  on  our  machine  at  the  moment 
we  wish  to  convert  something.  Loading  a  program 
is  out;  we'd  lose  our  work  in  progress.  For  this 
reason,  we  usually  use  direct  statements. 

From  hex  to  decimal,  we  usually  multiply  by 
powers  of  16.  Thus,  the  hex  address  027A  is 
evaluated  by  the  direct  statement  PRINT  0*4096 
-1-2*256  +7*16  + 10.  4096  is  16  to  the  third  power; 
256  is  16  squared. 

From  decimal  to  hex,  there's  no  fixed  method. 
Some  people  divide  the  number  by  4096  to  get  the 
first  digit.  For  example,  59468  divided  by  4096 
yields  14.5185547  - 14  is  a  letter  E,  our  first  digit. 
After  that,  there  are  a  variety  of  methods:  sub- 
tracting out  the  high  amount  (59468  - 14*4096)  is 
one  way,  and  using  the  fractional  value  (.5185547 
X  16)  is  another.  In  either  case,  a  little  work  starts 
to  reveal  the  following  digits. 

The  Four  Function  Calculator 

Most  calculators  aren't  very  good  at  giving  you 
remainders  after  a  division.  They  will  happily  tell 
you  that  59486  divided  by  16  is  3716.75,  rather 
than  that  it  gives  3716  with  a  remainder  of  12.  For 
this  reason,  many  users  like  to  work  decimal  to 
hex  conversions  from  the  high-order  end. 

For  a  16-bit  number  (0  to  65536),  divide  by 
4096.  Repeat  four  times:  note  the  integer  value, 
which  is  your  hex  digit;  subtract  that  value  to  give 
a  frachon;  and  multiply  by  16. 

So  for  59468  we  divide  by  4096  to  get 
14.5185547.  Subtract  the  14  -  that's  E,  our  first 
digit  -and  multiply  by  16  to  get  8.296875.  Subtract 
the  8  -  now  we  have  E8  as  the  start  of  our  hex 
value  -  and  multiply  by  16  to  get  4.75.  Subtract 
the  4  -  our  number  is  almost  complete  at  E84  - 
and  multiply  by  16  one  last  time.  Our  final  digit 
will  be  close  to  12,  hex  C,  so  we  may  write  our 
final  hexadecimal  value  as  E84C. 


Micro  Power  Bench" 


Single  Switch  Control  of  CPU  and  Peripherals 
Built  in  circuit  tireaker  protects  your  system 
Four  power  expansion  outlets 
Options:  Power  Surge  Protect  and  Cooling  Fan 
Compatible  with  IBM,  APPLE,  TRS-80  and  others 

Order  Direct 
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CAB-TEK,  Inc. 

Riverside  St ,  Nashua  NH  03062 

CIVILIZING  COMPUTERS 
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Property  Management  Program 

By  T  &  F  SOFTWARE  COMPANY 
Turn  your  computer  into  a  property  mana- 
ger with  great  programs  like  APARTMENT 
STATUS  REPORT,  TENANT  STATUS 
REPORT,  CASH  RECEIPTS  WORK- 
SHEET, INVOICING,  DISTRIBUTION  OF 
EXPENSES/BANK  ACCOUNT  STATE- 
MENT and  INCOME/EXPENSE  SCHE- 
DULES. PM.P  2000  allows  you  an  efficient 
and  low  cost  way  to  take  care  of  all  your 
property  management  needs. 
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SWEET-TALKER, 

IT  GIVES  YOUR  COMPUTER  AN 

UNLIMITED  VOCABULARY. 


'  Parallel  Version 

Apple  II  Version 
'As  Featured  in  Ciarcia's  Circuit  Ceiiar. 

Byte  Magazine,  September  196^ 
The  Sweet-Talker  voice  syntfiesizer  allows  you  to  add  speecti  of 

unlimited  vocabulary  to  your  computer.  Uiilizing  the  Volrax  SC-01 A  chip, 

you  can  output  any  message  by  programming  individual  phonemes. 

Comes  in  two  versions:  one  plugs  directly  into  your  Apple  li,  the  other 

connects  to  any  computer  with  an  B-bit  parallel  printer  port.  +  12  volts 

and  +  5  volts  required  for  parallel  board. 
•Contains  64  difterenl  phonemes    STOt       Sw»»l  TalKer  Parallel 

accessed  by  a  6-bit  code.  Port  Board  A  &  T $139.00 

•Automatic  and  manual  inflec'        ST02      Swtet  Talker  Apple  II 

tion  modes.  plug  In  board H9.CH) 

•Parallel  port  driven  or  plug-in         STOB      Teit-lo-Speech 

compatible  with  Apple  II.  algDrithm  on  diak 

•  Super  lext-lo-speech  algorithm  for  Apple  II 35.00 

on  disk  lor  Apple  II.  Makes  SC01A    Voira*  Speech 

Sweet -Talker  equivalent  to  Synlhesizar  chip 70,00 

units  3  tinnes  the  cost.  5  or  mora SS.00  each 

•On  board  audio  ampliller  UPS01    Unl»er5al  Power  Supply- 

♦Sample  program  on  cassette  AST .36.00 

with  Apple  II  board.  Add  $2.00  ior  shipping  &  handling. 

•  Oplional  power  supply  for  ^^^«ifcL 

To  Order:    Call  Toll  Free  1 -eoO-645-3479        ^^^^^^^^^^^^rC\. 

(In  N.Y  State  Call:  1-516-374.67931  ^^^r      ^ "--..j^lV^^ 
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Microsoft  Base 
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•Trademark  ATARI,  INC. 
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M^\  •  DISK'O'MATE 


(Write  for  Price] 
A  must  for  2040/4040  disk  owners.  Write  prolect  indicators/ 
switches,  power  ir^dicator  and  error  beeper. 

•"Real  World"  SOFTWARE  isit.s.s. 

Word  Processor,  Mailing  List,  Catalog.  Ham  Radio.  Frequency  Counter. 

|— "OLD"  8K  PETs 1 

I    •  21 14- TO -6550  RAM  ADAPTER  (S12.S25)        | 

I  Replace  6&50  R4M$  with  low  cost  3114«.  Hundradi  Sold!  | 


•  4K  MEMORY  EXPANSION    isiesazi 
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OPTIMIZED  DATA  SYSTEMS 
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Hexadecimal  to  decimal  is  much  easier.  Take 
the  first  digit's  value.  If  there  are  any  more  digits, 
multiply  by  16  and  add  the  next  digit.  Keep  going 
until  you  have  the  value.  Hex  E84C  works  quickly 
to  its  decimal  value  via  these  numbers:  14,  232, 
3716  and  finally  59468. 

The  Programmed  Calculator 

With  a  programmable  unit,  we  can  place  the  above 
calculations  into  a  program  and  have  the  steps 
done  automatically  for  us. 

Many  programmable  units  have  a  FRAC  func- 
tion which  simplifies  the  sequence  of  steps.  FRAC 
is  the  opposite  of  the  INT  function.  For  example, 
FRAC  of  8.296875  yields  .296875  and  allows  us  to 
save  a  subtraction  step  in  the  conversion. 

Since  most  programmable  calculators  can't 
input,  calculate,  and  display  hexadecimal  digits, 
it  is  not  possible  to  show  (or  enter)  a  value  such 
as  E84C.  The  usual  way  to- overcome  this  problem 
is  to  use  a  "double  digit"  hex  display,  so  that  E84C 
will  be  displayed  as  14080412  -  the  14  standing  for 
E,  the  08  for  8,  and  so  on. 

The  Tl  Programmer 

The  Texas  Instruments  Programmer  is  a  special- 
purpose  calculator  which  allows  input  and  display 
of  decimal,  hexadecimal,  and  octal  numbers,  to- 
gether with  easy  conversion  between  them.  Sim- 
ple four-function  arithmetic  can  be  performed, 
plus  logical  functions  such  as  AND  and  OR. 

The  calculator  is  not  programmable.  It  has  a 
memory  which  allows  storing  a  number  or  ac- 
cumulating a  total.  In  decimal  mode,  fractions 
can  be  entered  -  for  example,  36.25  -  but  no  frac- 
tions can  be  used  in  the  other  number  bases. 

Relative  branch  address  calculations  can  be 
performed  by  simple  subtraction.  And  the  con- 
versions are  very  simple  -  just  push  a  button. 

The  Hewlett-Packard  16C 

The  H/P  16C  is  a  more  expensive  calculator,  but 
has  many  more  features.  Not  only  does  it  have  all 
the  logical  functions  (AND,  OR,  XOR,  and  NOT), 
but  it  also  has  an  extensive  set  of  Rotate  and  Shift 
commands,  including  a  Carry  flag.  There  are  com- 
mands to  set,  clear,  or  test  individual  bits  within  a 
number,  and  functions  which  create  a  "mask"  of 
any  number  of  high  bits  or  low  bits. 

Conversion  of  numbers  is  simple,  of  course. 
The  16C  will  copy  with  negative  numbers,  if  you 
wish.  You  may  set  it  to:  unsigned  numbers;  twos- 
complement  signed  numbers  (the  "usual"  way  of 
holding  signed  numbers);  and  ones-complement 
signed  numbers,  a  relatively  rare  way  of  repre- 
senting negative  values.  We  may  limit  the  cal- 
culator to  a  specific  number  of  bits,  so  that  -1  will 
be  shown  as  hex  FFFF  in  16  bits  or  FFFFFF  in  24 
bits, 
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The  16C  has  an  "integer"  side,  with  decimal, 
hexadecimal,  octal,  and  binary  display  modes; 
and  a  "floating"  side,  which  allows  decimal  num- 
bers complete  with  fractional  parts.  The  floating 
mode  is  good  for  conventional  calculation,  al- 
though it  has  no  scientific  functions. 

A  remarkable  thing  about  this  calculator  is 
that  it  allows  you  to  convert  between  floating 
point  numbers  and  floating  binary  notation.  This 
is  a  good  trick,  since  it  involves  generating  an 
exponent  and  a  mantissa.  Not  everyone  needs 
this  feature,  but  it's  surprising  to  see  such  a  pow- 
erful calculation  available. 

Floating  Point  To  Decimal 

Let's  work  through  this  calculation  on  a  variable 
in  Microsoft  BASIC.  Somewhere  in  BASIC  is  a 
floating-point  value  stored  as  hex  81  49  OF  DA  A2. 
The  81  is  the  exponent,  and  the  rest  is  the  man- 
tissa. Let's  find  its  decimal  value.  Press  "f"  "2's" 
to  ensure  that  the  machine  is  in  twos-complement 
signed  mode;  press  "HEX"  30  "f"  "WSIZE"  to 
put  us  into  the  hexadecimal  mode  with  enough 
bits  to  work  on. 

Now  we  enter  the  mantissa:  490FDAA2, 
Microsoft  drops  the  high  bit  from  positive  num- 
bers; we  must  put  it  back  by  pressing  "ENTER" 
IF  "f"  "sb"  (for  set  bit  IF,  or  bit  31).  Now  we 
should  see  C90FDAA2,  our  corrected  mantissa. 
Now  for  the  exponent:  type  in  the  81.  To  adjust 
for  differences  between  Microsoft  and  Hewlett- 
Packard,  we  must  subtract  hex  AO:  type  "ENTER" 
AO  "-"  (minus). 

The  display  will  show  something  like 
FFFFFFEl,  our  adjusted  exponent.  We're  all  ready; 
press  "f"  -"FLOAT"  -8  and  we'll  see  the  value: 
1,57079633,  or  one-half  pi.  We  can  go  the  other 
way  just  as  easily:  press  "HEX";  adjust  the  expo- 
nent by  adding  AO;  flip  to  the  mantissa  by  pressing 
"X-Y";  knock  out  the  high  bit  by  typing  IF  "f" 
"CB".  Easy,  Remarkable. 

The  16C  is  programmable.  The  above  se- 
quence of  operations,  or  any  other,  may  be  entered 
as  programmed  instructions  so  that  a  simple  key 
sequence  (for  example,  GSB  A  for  GOSUB  A)  will 
trigger  the  whole  computation.  The  calculator  has 
continuous  memory;  even  if  it's  switched  off,  the 
program  -  and  for  that  matter  the  data  -  will 
remain. 

The  calculator  has  many  memory  locations. 
How  many?  That  depends  on  two  factors.  First, 
the  size  of  the  programs  you  have  stored,  if  any. 
Each  program  instruction  takes  away  from  mem- 
ory space.  Second,  the  "word  size"  that  we  have 
selected.  If  we  decide  to  work  only  with  eight-bit 
numbers,  for  example,  we'll  have  a  very  large 
number  of  memory  locations  -  up  to  203.  With 
the  maximum  size  number  -  56  bits  -  or  floating 


point  numbers,  we  get  up  to  29  men:iory  registers. 
Up  to  32  registers  can  be  accessed  from  the 
keyboard,  and  all  registers  can  be  reached  via 
indirect  addressing. 

Substantial  memory  plus  programming  can 
yield  quite  powerful  systems.  It's  not  too  hard  to 
store  dozens  of  16-bit  addresses  in  a  memory  table, 
and  look  them  up  as  desired.  The  bit  manipulation 
capabilities  can  be  used  to  good  effect  for  chip 
register  decoding.  Where  is  the  screen  and  char- 
acter table  for  a  given  VIC  configuration?  Just 
type  in  the  appropriate  VIC  register  contents  and 
let  the  calculator  work  it  out. 

Do  you  need  a  calculator  that's  this  good?  It 
depends  on  what  kind  of  work  you  do.  It's  an 
expensive  toy,  but  could  be  an  invaluable  work 
tool. 

It's  probably  good  for  you  to  work  out  things 
by  hand,  once  or  twice.  You  will  understand  the 
mechanism  better,  and  appreciate  your  calculator/ 
computer  more. 

Simple  calculators  or  your  computer  will  do 
number  conversion  jobs  for  you  nicely  at  mini- 
mum expense.  You'll  need  to  remember  the  prop- 
er procedures,  but  they  are  not  difficult. 

The  specialized  calculators  cost  more.  They 
do  a  nice  job.  You'll  have  to  decide  whether  the 
work  you  do  merits  the  investment.  © 
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Commodore  64  Video 
A  Guided  Tour 


Jim  Butterfield,  Associate  Editor 


We're  about  to  embark  on  a  guided  tour  of  the  6566 
chip,  which  gives  the  Commodore  64  its  video.  It's  called 
the  VIC,  for  Video  Interface  Chip;  that's  the  same  name 
used  for  the  6560  chip  in  the  VIC  computer,  but  the 
6566  is  a  whole  new  story.  Along  the  way  we'll  stop  for 
lots  of  experiments,  tricks  for  you  to  type  in  to  see  the 
effects  of  manipulating  this  remarkably  versatile  part  of 
your  computer. 


Before  setting  off  on  our  expedition,  we  need  to 
establish  a  few  landmarks  which  will  place  the 
chip  within  the  Commodore  64  architecture. 

Memory  And  Video 

The  6566  chip  relates  to  memory  in  two  ways. 
First,  the  chip's  control  registers  are  accessible  in 
addresses  53248  to  53294,  or  if  you'd  rather, 
hexadecimal  DOOO  to  D02E.  We'll  change  these 
registers  if  we  want  to  change  the  behavior  of  the 
chip. 

The  chip  itself  looks  directly  into  memory  as 
it  generates  video.  It  is  usually  looking  for  at  least 
two  things:  what  characters  to  display,  and  how 
to  display  them.  It  finds  what  characters  to  display 
in  an  area  called  "screen  memory,"  or,  more  for- 
mally, the  "video  matrix."  It  finds.out  how  to 
display  the  characters  by  looking  at  the  "character 
generator"  table,  or  the  "character  base." 

Since  the  chip  generates  a  lot  of  video,  it  looks 
at  memory  a  great  deal.  Most  of  the  time,  it  can 
do  this  without  interfering  with  the  processor's 
use  of  memory;  but  every  five  hundred  microsec- 
onds or  so,  it  needs  to  stop  the  processor  briefly 
in  order  to  get  extra  information.  This  doesn't 
hurt  anything:  the  pause  is  so  short  that  we  don't 
lose  much  processing  time. 

But  occasionally,  the  microprocessor  is  en- 
gaged in  timing  a  critical  event  and  does  not  w^ant 
to  be  interrupted.  In  this  case,  it  shuts  off  the  6566 
chip  until  the  delicate  work  is  over.  Ever  wondered 
why  the  screen  blanks  when  you  read  or  write 
cassette  tape?  To  give  the  computer  an  extra  edge 
while  timing  tape,  that's  why. 

Charting  The  64 

When  the  video  chip  goes  to  memory  for  its  infor- 
mation, it  has  a  special  problem:  it  can  reach  only 
16K  of  memory.  That's  OK  for  most  work.  For 
example,  the  screen  (or  video  matrix)  is  usually 
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located  at  1024  to  2023  (hex  0400  to  07E7),  so  we'll 
use  it  there.  But  if  we  wanted  to  move  screen  mem- 
ory to  a  new  location,  say  33792,  we  would  need 
to  work  out  some  details,  since  the  chip  would 
not  normally  be  able  to  reach  addresses  so  high  in 
memory. 

We  are  given  some  help  in  doing  this  by  the 
64  architecture  itself.  There  are  two  control  lines 
called  VA15  and  VA14  which  allow  us  to  select 
which  block  of  16K  memory  we  want  the  video 
chip  to  use.  Note  that  once  we've  selected  a  block, 
the  chip  must  get  all  its  information  from  that 
block:  we  can't  mix  and  match. 

The  control  lines  are  available  in  address  56576 
(hex  DDOO)  as  the  two  low-order  bits.  The  memory 
maps  you  get  are: 

•  POKE  56576,4  the  chip  sees  RAM  from  49152  to 
65535.  There's  no  character  generator;  you'll  have 
to  make  your  own. 

•  POKE  56576,5  the  chip  sees  RAM  from  32768  to 
36863  and  from  40960  to  49151.  The  ROM  character 
generator  is  in  the  slot  from  36864  to  40959. 

•  POKE  56576,6  the  chip  sees  RAM  from  16384  to 
32767.  No  character  generator. 

•  POKE  56576,7  the  chip  sees  RAM  from  0  to  4095, 
and  from  8192  to  16383.  The  ROM  character  gen- 
erator is  in  the  slot  from  4096  to  8191.  This  is  the 
normal  Commodore  64  setup. 

Also  note  that  the  chip  never  has  access  to  RAM 
at  addresses  4096  to  8191  and  36864  to  40959.  You 
will  not  be  able  to  put  screen  memory  or  sprites 
there. 

Be  careful  with  these.  If  you  move  the  chip's 
memory  area,  you'd  better  be  sure  to  move  the 
screen.  For  example,  try  the  following: 

POKE  648,132:POKE  56576,5 

You'll  find  yourself  transferred  to  a  new, 
alternate  screen.  The  new  screen  will  be  "dirty"  - 
it  hasn't  been  cleaned  up.  Typing  a  screen  clear 
will  make  things  look  neat,  and  you  may  then 
play  around  with  an  apparently  normal  n\achine. 
When  you're  finished,  turn  the  power  off  for  a 
moment  to  restore  your  machine  to  the  standard 
configuration. 

The  Chip:  Video  Control 

Now  for  the  6566  chip  itself.  We'll  go  through  the 
registers,  but  not  in  strict  numeric  order. 
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Location  53265  (hex  DOll)  is  an  important 
control  location.  It  contains  many  functions;  its 
normal  value  is  27  decimal. 

Values  from  24  to  31  control  the  vertical  posi- 
tioning of  the  characters  on  the  screen.  Try  this: 

FOR  J  =  24  TO  31:POKE  53265,J:NEXT  J 

You'll  see  the  screen  move  vertically,  leaving  an 
empty  spot  near  the  top.  POKE  53265  back  to  27. 

If  we  subtract  8  from  the  value  in  the  6566, 
the  screen  will  lose  a  line:  instead  of  25  lines  we'll 
have  only  24.  The  best  way  to  see  this  is:  clear  the 
screen;  write  TOP  on  the  top  line,  BOTTOM  on 
the  bottom  line  (don't  press  RETURN!)  and  then 
move  the  cursor  to  about  the  middle  of  the  screen 
and  type: 

POKE  53265,19 

You'll  see  the  top  and  bottom  trimmed  to  half  a 
line  each. 

Think  about  using  these  two  features  to- 
gether. If  we  have  a  screen  full  of  information,  we 
would  normally  scroll  when  we  wanted  to  write 
more  -  the  characters  would  jump  up  a  line.  But 
if  we  can  switch  to  24  lines,  slide  the  characters 
up  gently,  and  then  switch  back  to  25  Unes,  we'd 
have  a  smoo-ooth  scroll. 

POKE  53265  back  to  27 

If  we  subtract  16  from  this  location,  we'll  blank 
the  screen.  We  mentioned  this  before:  it  will  give 
the  processor  a  little  more  accuracy  in  timing.  In 
fact,  this  POKE  is  the  key  to  allowing  us  to  LOAD 
a  program  from  an  old-style  1540  disk  unit.  If  the 
disk  hasn't  been  modified,  it  will  deliver  bits 
slightly  too  fast  for  the  computer.  But  we  can 
bridge  the  gap  with  POKE  53265, ILLOAD  and 
the  loading  will  take  place  successfully.  When  the 
load  is  complete,  we  can  get  the  screen  back  with 
POKE  53265,27. 

High  Resolution 

The  next  control  bit  -  value  32  -  switches  the  dis- 
play to  pure  bits.  No  more  characters:  the  screen 
will  be  purely  pixels  as  we  switch  to  high  resolu- 
tion mode.  We'll  use  a  lot  of  memory  for  this  one: 
memory  to  feed  the  screen  will  be  8000  bytes. 

High  resolution  needs  to  be  carefully  set  up, 
but  let's  plunge  right  into  it.  Type  POKE  53265,59 
and  you'll  see  an  intricate  pattern  on  the  screen. 
What  you  are  looking  at  now  is  a  bit  map  of  RAM 
memory  addresses  0  to  4096,  plus  the  character 
generator  area.  The  top  of  the  screen  will  twinkle 
a  little:  those  are  the  page  zero  values  changing  - 
things  like  the  realtime  clock  and  the  interrupt 
values  are  constantly  in  motion. 

In  the  bottom  half  of  the  screen,  we'll  see  the 
character  generator  itself.  Oddly  enough,  the 
characters  are  readable.  That's  because  of  the  way 
high  resolution  bit  mapping  works:  each  sequence 
of  eight  consecutive  bytes  maps  into  a  character 
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space,  not  across  the  screen,  as  you  might  think. 

Now  we're  going  to  play  around  a  little.  First, 
clear  the  screen.  Surprise!  It  doesn't  clear,  but  the 
colors  change.  That's  because  screen  memory, 
into  which  we  are  typing,  holds  color  information 
for  the  high  resolution  screen.  Now,  we'll  clean 
out  a  band  of  hi-res  data  by  typing  in  a  BASIC 
line.  We  must  do  this  "blind";  the  screen  won't 
help  us.  Type: 

FOR  J  =  3200  TO  3519:POKE  J,0:NEXT  J 

If  you've  typed  correctly,  you'll  see  a  blank 
band  across  the  screen.  Don't  worry  about  the 
color  change  as  you  type.  Now  we'll  enter  (blind 
again): 

FOR  J  =  3204  TO  3519  STEP  8:POKE  J,255;NEXT  J 

You  should  see  a  high-resolution  line  drawn  across 
the  screen. 

That's  all  the  high  resolution  fun  we're  going 
to  have  this  session,  but  you  may  be  starting  to 
get  an  idea  of  what's  going  on.  Turn  off  the  power, 
and  let's  look  at  other  things. 

Extended  Color 

If  we  add  64  to  the  contents  of  53265,  we'll  invoke 
the  extended  color  mode.  This  will  allow  us  to 
choose  both  background  and  foreground  colors 
for  each  character.  Normally,  we  may  only  choose 
the  foreground:  the  background  stays  the  same 
throughout  the  screen.  You  lose  some  colors,  but 
get  better  combinations. 

Try  POKE  35265,91 .  Nothing  happens,  except 
that  the  cursor  disappears,  or  at  least  becomes 
less  visible.  Why?  We've  traded  the  screen  reverse 
feature  for  a  new  background  color.  Try  typing 
characters  in  reverse  font,  and  see  what  happens. 
Try  choosing  some  of  the  specialized  colors  -  the 
ones  you  generate  with  the  "Commodore"  key 
rather  than  CTRL.  See  how  you  like  the  effect. 
Think  how  you  might  be  able  to  use  it. 

Extended  color  is  purely  a  screen  display 
phenomenon.  POKE  35265,27  will  bring  all  the 
characters  you  have  typed  back  to  their  normal 
appearance. 

Ttie  High  Bit 

There's  one  more  bit  in  location  53265,  the  one  we 
would  get  if  we  added  128.  Don't  do  this  now: 
this  bit  is  part  of  a  value  we'll  discuss  later:  the 
"raster  value."  You  won't  use  this  one  out  of 
BASIC,  but  it  can  be  handy  at  machine  language 
speeds. 

Tune  In  Again 

We've  done  a  lot  of  things  so  far,  using  only  one 
control  location.  There  are  more  locations,  and 
we'll  discuss  some  of  them  next  time. 

It's  a  big  chip.  It  will  take  a  lot  of  time  to  digest 
ail  its  possibilities.  It's  fun,  and  it  can  create  re- 
markable effects.  O 


Bi-directional 
VIC  Scrolling 

Charies  Soroceno 

Hoiv  would  you  like  to  be  able  to  check  and  debug  your 
VIC  programs  by  turmngyour  screen  into  a  window 
which  can  move  anywhere  over  the  listing,  stop  or  start 
at  will,  and  even  move  upwards  toward  the  start  of  the 
program?  AU  this  can  be  achieved  by  just  touching 
different  keys  luhen  using  this  clever  "controlled  scrol- 
ling" program.  If  your  VIC  has  the  3K  RAM  memory 
expander  plugged  in,  use  POKE  44,4  (instead  of  POKE 
44,16)  in  the  instructions  in  the  filial  paragraph. 

Now  that  memory  expansion  modules  are  readily 
available,  it  is  possible  to  write  longer  VIC  pro- 
grams. This  does  make  it  harder,  however,  to  edit 
the  contents  without  a  hard  copy  from  a  printer 
to  examine  for  typing  errors.  Screen  editing  is 
time  consuming,  to  say  the  least;  with  22  charac- 
ters per  line,  you  are  limited  to  four  or  five  lines 
at  a  time  between  LIST  commands.  A  very  useful 
LIST  would  scroll  the  screen  and  stop  or  continue 
when  you  want  it  to.  The  ideal  LIST  would  also 
scroll  backwards. 

This  small  program  efficiently  accomplishes 
all  these  tasks.  Line  63001  determines  the  starting 
address  (SA)  for  an)'  memory  installed  into  the 
VIC.  Line  63002  calculates  the  line  number  (LN) 
of  your  program.  Line  63003  sets  your  screen  up 
to  perform  the  tasks  needed  to  list  the  line,  then 
continues  the  program.  It  is  written  in  white  so 
you  won't  see  the  commands  and  keeps  the  screen 
uncluttered  for  reviewing  the  listed  line. 

Once  a  "Hst"  has  been  initiated  in  a  program, 
the  program  will  end.  This  is  where  the  keyboard 
buffer  commands  in  hne  63004  both  control  the 
list  and  then  continue  the  program  with  the  "go 
to"  63010  command.  Lines  63010-63030  let  you 
review  the  line  just  listed  and  wait  for  you  to  press 
the  "  +  "  key  to  advance  to  the  next  line  or  the  "-" 
key  to  back  up  to  the  previous  lines  listed.  Line 
63100  looks  for  the  next  "0"  in  BASIC,  which  in- 
dicates the  end  of  that  BASIC  line,  and  then  sends 
you  back  to  calculate  the  next  line  number.  Line 
63200  is  the  routine  that  looks  for  the  end  of  the 
previous  line.  You  have  to  eliminate  the  possibility 
of  finding  a  "0"  in  the  addresses  that  determine 
the  line  number  by  disallowing  a  "0"  in  either  of 
those  two  addresses. 

One  other  little  trick  will  let  you  avoid  having 
to  type  in  this  program  after  each  main  program 
has  been  entered.  Find  the  end  of  BASIC  by  typing 


m: 

CLR:  PRINT  PEEK  (45),  :PRINT  PEEK  (46) 

Now  type  the  following  line  which  moves  the 
beginning  of  BASIC  to  two  bytes  less  than  the 
end  of  the  program  (either  a  null  or  a  "0"  is  needed 
to  start  loading  in  a  new  program): 

POKE  43,  PEEK  (45)-2:POKE  44,PEEK  (46) 

Now  load  in  "  +  /-  LIST"  program,  reset  BASIC 
pointers  (POKE  43,1;  POKE  44,16,  for  VIC  with 
no  expansion).  Start  editing  by  typing  in  RUN 
63000.  You  will  be  able  to  scrutinize  your  program 
on  a  line-by-line  basis.  Any  mistakes  discovered 
should  be  noted  on  paper  and  corrected  after  your 
review. 

63000  REM**   +/-  LIST   ** 

63001  SA=PEEK(44}*256+PEEK(43)-1 

6  3002  LN=PEEK(SA+3)+PEEK(SA+4) *256 

63003  PRINT" {CLEAR} IWHT}GOTO  63010" : PRINT"LIST 

";LN; 
6  3004  POKE631,19:POKE632,17:POKE633,31:POKE634 
,13:P0KE  635,19:POKE636,13:POKE  198, 6:E 

ND 
63010  IF  PEEK(197)=5  THEN  63ia0:REH  TEST  FOR  " 

-"  KEY 
63020  IF  PEEKC197)=61  THEN  63200:REM  TEST  FOK 

"+"  KEY 
63030  GOTO  63010 

63100  IF  PEEK(SA+5)<>0  THEN  SA=SA+1:G0T0  63100 
63110  SA=SA+5:G0T0  63002 
63200  SA=SA-1:IF  PEEK(SA)=0  AND  PEEK(SA-4)<>0 

AND  PEEK(SA-3)<>0  THEN  63002 
63210  GOTO  63200  © 


OK'DATA   PRINTERS 
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FOR 
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This  month  we  will  examine  the  possibility  of  a  "default" 
drive  number  under  DOS.  There  is  also  a  tidbit  about 
initializing  DOS  disks  from  BASIC.  Next  month,  we 
will  begin  what  will  be  a  three-  or  four-month  series  on 
how  to  write  your  own  BASIC  interpreter. 


Deriving  The  Drive 

First,  let  me  state  that  I  do  not  recommend  this 
section  to  the  relative  novice.  While  it  is  true  that 
you  can  perform  the  operations  I  am  about  to 
describe  entirely  from  BASIC,  it  is  also  true  that 
you  can  destroy  memory  very  nicely  if  you  slip 
up.  Enough  warning.  To  begin: 

Have  you  ever  (often?)  grumbled  over  the 
fact  that  you  have  to  specify  not  only  the  file  name, 
but  also  the  disk  name  and  drive  number  (e.g., 
"D2:MISSILE.CMD")?  I  sure  have.  In  fact,  I  hate 
it  so  much  that  when  we  did  OS/A  +  for  the  Apple 
II,  we  allowed  the  user  to  supply  a  default  device 
specifier  (e.g.,  "D2:"),  which  is  automatically 
prefixed  to  all  file  names  which  do  not  specify  a 
device.  {Consequence:  you  tniist  use  a  colon  when 
you  really  want  a  device;  "P"  is  seen  as  "D2:P", 
though  "P:"  works  fine.) 

This  concept  is  not  new  or  unique;  even  in 
the  micro  world,  such  giants  as  CP/M  use  default 
drive  assignments.  Usually,  the  advantage  of 
such  defaults  is  that  people  with  multiple  disk 
systems  need  not  always  run  a  given  program  in 
a  certain  drive.  Or  the  user  might  choose  which 
drive  will  receive  his  data  files  via  a  simple  set  of 
keystrokes  at  system  powerup.  Suffice  it  to  say 
that  those  who  get  used  to  default  drives  love 
them. 

Unfortunately,  as  much  as  I  would  like  to  do 
the  same  thing  for  the  Atari,  I  can't.  The  initial 
device  name  determination  under  Atari's  OS  is 
done  in  the  OS  ROMs,  and  Atari  OS  simply  looks 
at  the  first  letter  of  any  file  name  and  assumes 
that  it  is  the  device  name. 

However. ..  (You  knew  there  was  a  "how- 
ever" lurking,  didn't  you?)  At  least  we  could  mod- 
ify the  File  Manager  System  (also  known  as  FMS, 
DOS,  or  even  OS/A  +  )  to  understand  the  concept 
of  a  default  device  NUMBER.  In  other  words,  we 
could  have  the  FMS  inspect  the  file  name  and 
assume  a  particular  drive  number  if  "D:. . ."  were 
coded.  Then  we  could  have  some  means  of  telling 
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the  FMS  what  the  "current"  drive  was  (and,  in 
fact,  such  means  already  exist  in  OS/A  + ),  and 
the  system  would  automatically  insert  the  correct 
drive  number. 

And  yet,  I  am  reluctant  to  adapt  such  an  ap- 
proach with  Atari  DOS.  Too  many  programs  have 
been  written  which  assume  that  "D:..."  is  equiva- 
lent to  "Dl:...",  and  I  am  loath  to  introduce  more 
confusion  than  is  necessary.  So,  if  you  really 
would  like  to  modify  your  copy  (copies?)  of  FMS 
to  allow  "D:"  to  represent  "Dn:",  let  me  just  point 
you  in  the  right  direction.  For  this  purpose,  I  will 
presume  that  you  have  a  copy  of  Inside  Atari  DOS 
(COMPUTE!  Books,  1 982) . 

There  is  a  routine  labeled  FNDCODE  (File 
Name  DeCODE)  which  begins  on  page  83  of  the 
book  and  is  the  heart  of  the  entire  disk  file  name 
processing.  Lines  4101  through  4106  start  at  the 
third  character  of  the  name  and  search  from  there 
backwards  for  the  colon  (':')  which  terminates  the 
device  specifier  (and  ignore  the  comments  in  the 
listing... they  are  flat  out  irrelevant).  Obviously,  it 
would  be  no  big  deal  to  check  to  see  if  the  character 
before  the  colon  is  the  'D'  and,  if  so,  assign  a  de- 
fault device  number. 

Changing  FIVIS 

Now,  for  the  rest  of  you,  I  have  an  alternate  pro- 
posal. How  about  changing  FMS  so  that,  if  it  sees 
a  file  name  of  "DO:. . ."  it  assigns  the  default  device 
instead.  I  chose  "DO:"  because  there  should  be  no 
conflict  with  existing  software.  And,  yet,  it  is  a 
legal  device  specifier  which  is  easily  detectable 
and  changeable. 

Since  the  OS  ROMs  have  already  decoded 
the  device  number  by  the  time  FMS  gets  control, 
we  don't  need  to  look  at  the  file  name  at  all.  Instead, 
we  look  at  the  field  labeled  ICDNO  (or,  in  zero 
page,  ICDNOZ),  the  device  number  as  set  up  by 
the  OS  ROMs.  And,  conveniently,  FMS  is  already 
manipulating  this  number  in  a  single,  well-defined 
place,  the  "SETUP"  routine  (as  listed  on  page  92 
of  Inside  Atari  DOS).  Currently,  the  code  sequence 
is  simply: 

LDY  ICDNOZ  ;  move  device  number... 
STY  DCBDRV  ;  ...to  device  control  block 

What  we  want  instead  is  something  like  the 
following: 


The  definitive,  super-fast  multiple  skill 
shoot-out  game  for  Atari®  400/800™ 
with  superb  - 

arcade-type 
realism 
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(213)372-3440 


■C 


ENGLISH  SOFTUARE' 
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LDY  ICDNOZ  ;  get  device  number... 

BNE  OKDNO  ;  ...if  wasn'f'DO:",  itisOK 

LDY  DEFAULT  ;otherwise,  change 0  to  default 
OKDNO 

STY  DCBDRV  ;  in  either  case,  set  up  DCB 

Now  I  can't  think  of  a  much  simpler  change 
than  adding  two  instructions,  but  how  do  we 
make  such  a  change?  The  solution  is  to  use  what 
is  known  as  a  "patch."  Generally,  there  are  two 
kinds  of  machine  language  patches:  those  that  fit 
into  the  original  code  space  and  those  that  don't. 
The  former  kind  are  easy;  simply  overlay  the  old 
code  with  the  new.  The  latter  are  not  so  easy. 
Naturally,  this  change  falls  into  the  latter 
category. 

With  a  6502,  the  usual  method  of  installing 
out-of-line  patches  is  to  try  to  replace  a  three-byte 
instruction  with  a  JMP  or  JSR  to  the  patch  {failing 
this,  you  must  replace  two  or  three  instructions, 
which  may  involve  putting  a  NOP  before  or  after 
the  jSR  or  JMP).  Luckily,  we  do  indeed  have  a 
three-byte  instruction  that  we  can  replace  (the 
STY  DCBDRV  uses  three  bytes,  since  DCBDRV  is 
not  in  zero  page). 

So  our  patch  will  look  like  this: 


;  object  of  the  STY 

;  a  ddress  of  the  STY  ins  tniction 


DCBDRV    =  $301 
*=  $1176 

JSR  PATCH 

PATCH 

BNE  OKDNO  ;  non-zero  device  number 

LDY         DEFAULT  ;  replace  zero  device  number 
OKDNO 

STY  DCBDRV  ;  the  patched-over  instruction 

RTS 

So  far,  so  good.  It  makes  sense,  I  hope.  But 
there  are  two  locations  undefined  in  the  above 
listing:  we  don't  know  where  PATCH  and  DE- 
FAULT are  going  to  be  located.  Again,  we  will 
refer  to  the  book  for  some  clues  as  to  where  they 
should  be. 

As  it  turns  out,  there  is  no  patch  space  at  all 
within  the  main  code  space  of  FMS.  However,  if 
we  look  at  the  very  end  of  the  listing  (page  98  in 
the  book),  we  find  that  FMS  (including  its  internal 
buffers,  etc.)  ends  at  $1500.  But  remember  that 
"DOS. SYS"  consists  of  more  than  just  FMS.  In 
the  case  of  OS/A  +  ,  DOS  also  includes  "CP,"  the 
console  processor,  and  actually  ends  at  SIDOO. 
For  Atari  DOS,  version  2. OS,  DOS. SYS  ends  at 
$1A7C  (to  accommodate  "MINI-DUP,"  the  routine 
which  handles  MEM.SAV  and  loads  the  main 
DUP.SYS). 

But,  fortuitiously,  whether  by  design  or  by 
chance,  both  MINI-DUP  and  CP  begin  at  $1540. 
Thus,  we  have  locations  $1501  through  $153F  for 
patch  space.  Not  a  huge  patch  space,  but  patch 
space  nevertheless.  So,  1  would  suggest  that  you 
add  the  following  two  lines  to  the  front  of  the 
listing  given  above: 
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DEFAULT  =  $1501 
PATCH  =  $1502 

This  means,  then,  that  you  must  put  a  valid  disk 
drive  number  (1  through  the  number  of  drives 
you  have)  into  location  $1501  before  using  a  drive 
specifier  of  "DO:". 

So,  how  do  we  make  and  save  this  patch?  If 
you  have  an  assembler  capable  of  doing  memory- 
to-memory  assemblies  (e.g.,  the  cartridge, 
EASMD,  MAC/65,  etc.),  I  would  suggest  typing 
in  the  lines  given  and  actually  assembling  the 
code  directly  in  place.  (Doing  the  memory-to- 
memory  assembly  avoids  doing  FMS  accesses 
while  patching  FMS... safety  first!)  Then,  with  the 
patch  in  place,  use  the  Write-DOS-Files  option  (of 
Atari  DOS,  or  use  INIT  to  rewrite  DOS. SYS  with 
OS/A-h)  to  save  your  patched  system. 

Does  it  work?  Sure  does.  I  wrote  all  the  above 
and  then  went  over  to  the  machine  and  typed  it 
in.  Worked  first  time!  Is  it  handy?  Only  time  will 
tell. 

And  one  more  point.  If  you  do  have  OS/A  -I- , 
you  will  note  that  the  Command  Processor  (CP) 
already  supports  the  concept  of  a  default  drive. 
Why  not  use  that  same  default  drive  specifier  for 
our  "DO:"  trick?  The  only  difference  is  that  CP 
stores  that  default  specifier  as  an  ASCII  character 
('1',  .'2',  etc.),  so  we  must  look  at  only  the  low 
order  bits  of  the  default  (and  we  must  obtain  it 
from  its  memory  location  according  to  OS/A-I- 
rules).  So  here's  another  version  of  the  same  patch, 
specifically  for  OS/A -I- ,  version  2: 

PATCH  =  $1501 

CPALOC  =  $0A 

DEFAULT  =  8 

DCBDRV  =$301 


JSR 

BNE 
LDY 
LDA 

AND 
TAY 
OKDNO 
STY 
RTS 


$1176 
PATCH 

PATCH 

OKDNO  ;  drive  #  is  non-zero 

#DEFAULT     ;  offset  to  default  drive  # 
(CPALOC),  Y   ;  gets  default  in  ASCII 

#$0F  ;justthe  lower  bits 

;  where  FMS  expects  drive  # 

DCBDRV         ;  the  patched-over  code 
;  back  to  the  original 


And,  as  a  postscript  to  all  this,  I  would  like  to 
comment  on  the  whole  subject  of  adding  things 
to  DOS.  So  long  as  you  can  patch  in  place  or  use 
the  limited  patch  space  starting  at  $1501,  you 
should  have  no  problems.  If,  however,  you  want 
to  add  significant  code  to  DOS,  it  will  not  be  easy 
if  you  are  using  Atari  DOS. 

If  we  look  at  pages  94  and  95  of  Inside  Atari 
DOS,  we  will  see  the  routine  which  begins  with 
the  label  "WDO".  It  is  this  routine  which  actually 
writes  the  file  "DOS.SYS"  to  the  disk.  And,  if  you 
look  at  lines  5441  through  5449,  you  will  see  that 
what  is  written  out  is  all  of  memory  from  $7CB 
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through  the  contents  of  location  "SASA"  (which 
are  usually  $1A7C  or  $1D00,  as  noted  above). 

Sidelight:  in  a  way,  this  is  poor  design,  since 
SASA  also  specifies  the  beginning  address  of  the 
disk  buffers.  If  you  move  the  disk  buffers  (e.g.,  to 
the  top  of  memor}^  and  then  try  to  write  the  DOS 
file(s),  you  might  be  writing  out  much  more  than 
you  bargained  for.  You  might  want  to  change 
those  compares  to 

"CMP#..." 

if  you  are  doing  hefty  modifications. 

Anyway,  with  Atari  DOS,  vou  can't  really 
add  on  to  the  end  of  the  DOS. SYS  since  CUP. SYS 
begins  immediately  after  it  in  memory  and  would 
overwrite  your  additions.  With  OS/A  +  ,  though, 
you  could  add  stuff  at  $1D00  (or  wherever  SASA 
points  to)  and  move  SASA  up  (which  not  inciden- 
tally will  thus  move  the  buffers  out  of  the  way  of 
your  addition). 

The  Rites  For  Right  Writes 

I  was  reminded  by  all  of  the  above  of  another 
"feature"  of  Atari  DOS  (and,  yes,  OS/A  + )  which 
is  not  well  documented.  In  particular,  would  you 
like  your  program  (including  one  written  in 
BASIC)  to  be  able  to  write  (or  rewrite)  the 
"DOS. SYS"  file?  In  the  unlikely  case  that  your 
answer  is  "yes,"  read  on. 

Strange  but  true:  when  you  OPEN  the  file 
named  "DOS. SYS"  for  output  (i.e.,  mode  8  only), 
right  then  and  there  the  FMS  will  automatically  write 
the  complete  boot  (sectors  1,  2,  and  3)  and  the  file 
"DOS. SYS"  to  the  disk!  You  do  not  have  to  copy 
anything  from  memory  to  disk,  from  disk  to  disk, 
or  what  have  you.  FMS  does  it  all!  (And  that  ex- 
plains why  Atari  DOS  won't  let  you  copy  to  a  file 
called  "DOS.SYS".) 

Thus,  from  BASIC,  vou  could  initialize  a  disk 
AND  write  the  DOS.SYS  file  via  the  following 
simple  code: 

10  XIO  254,#1,0,0,  "Dn:" 

20  OPEN  #l,8,0,"Dn:DOS.SYS" 

30  CLOSE  #1 

Of  course,  the  "n"  can  be  any  valid  disk  number 
(including  0,  if  you  applied  the  patches  discussed 
in  the  first  section  of  this  column).  Also,  you  can 
omit  line  10  if  you  don't  want  to  initialize  the 
disk. 

Unfortunately,  this  procedure  will  not  place 
"DUP.SYS"  on  the  disk  if  you  are  using  Atari 
DOS,  so  you  will  still  have  to  somehow  copy  it. 
(But  you  can  use  AUTORUN.SYS  based  systems 
without  DUP.SYS,  of  course.)  Again,  though,  if 
you  are  using  OS/A  -I-  you  don't  (and  can't)  use  a 
DUP.SYS  file,  so  the  above  little  program  will 
perform  all  you  need  to  initialize  a  master,  boot- 
able disk. 

Postscript:  If  you  really  need  to  copy  a 
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"DOS.SYS"  file  from  one  disk  to  another  (because, 
for  example,  you  don't  want  to  boot  the  version 
that  you  are  copying),  you  can  simply  rename 
"DOS.SYS"  to  something  else  ("CORP. SYS",  for 
example),  perform  the  copy,  and  then  rename 
both  the  old  and  new  "CORP. SYS"  back  to 
"DOS.SYS".  Thanks  to  the  peculiarities  of  FMS, 
this  method  will  even  cause  the  three  boot  sectors 
to  be  updated  to  point  to  your  new  DOS  file.       © 
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Miles  Payroll  System"  is  an  aduanced  and  comprehensive  payroll  accounting  system 
designed  tor  busmesses  today  Cumlative  totals  are  maintained  tu  eacti  employee,  as  well  as 
complete  reporting  ctieck  writing,  and  W>2  reporting  Some  features  include: 
■   Random  access  die  orQamzation  tor  last  updating  of  individual  recorr^s 

•  Allows  weekly,  biweekly,  semiinonttily  or  monltily  pay  perwis. 
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•  Payroll  deductions  include  Federal  W/H  Tax.  State  W/H  Tax.  City  W/H  Tax,  FICA.  SDI.  Group 
Insurance  and  3  user-defined  deduciions 

•  Tax  sheltered  annuily  deduction  capability  lof  IRAs  and  otli*r  lax  stietters. 
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•  Up  to  1 0  user-delined  Worker's  Compensation  dassifications. 

•  Federal  Tax  tables  may  be  clanged  in  only  1 5  minutes  each  year  by  user  w*ieii  IRS  chafigestax 

•  Table  method  useij  lof  Stale  and  City  Tax.  allowing  compalibilily  with  any  state'sor  city's  tax 

•  l^oduces  15  different  reports,  including  W-2  Forms  Report. 

•  Ct^ecks  calculated  and  printed  aLtomaticaliy. 

•  PROGRAM  ENABLING  MODULE"  protects  valuabepaytoll  infofraatior from unaulttxized users 

•  3  user-delined  payrolldeduciions  to  accommodate  customized  needs  suctias  savings,  profit 
sharing,  lax  shelters,  pensions,  etc 

•  Pay  period,  monthly,  quarterly  and  yearly  cumulative  totals  maintained  for  eacti  employee 

•  Aulomaiic  input  error  detection  and  recovery  protects  system  from  user-generated  errors 

•  Easy-to-follow,  detailed,  and  comprehensive  user's  manual  and  tutorial  leads  the  user  step 
by  step  allowing  anyone  with  little  computer  expenence  to  easily  operate  the  package 
Includes  index 

•  Color,  sound,  and  graphics  utilised  tor  user  ease. 

•  Maintains  employee  pay  historv  • 

•  Allows  lor  manual  payroll  check  writing 

•  Packaged  in  a  handsome  3'iing  deluxe  pocketed  binder  wilti  3  diskettes  and  nsinuat 

•  Reasonable  price 
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CLAIM  JUMPER 
$22.95  DISK/TAPE 

CROSSFIRE 
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$19.95  DISK/TAPE 
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SUPER  BREAKOUT  ■  C  26.95 
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SEA  DRAGON  ■  D  'T 27.95 

STRATOS-D/T 27.95 

BUGOFF  D/T 23.95 
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RACE  IN  SPACE  D/T 20.95 

CARNIVAL  DT 20.95 

SUNDAY  DRIVER   D/T 23.95 

CRASH  DIVE!   DT 23.95 
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JAWBREAKER  D/T 23.95 
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STARBOWL 
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ALIBABA  D 26.50 
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PAINT  D 33.95 

KID  GRID  D.T 23  95 

MOSAIC  32K  97.95 
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Jim  Butterfieid,  Associate  Editor 


The  New  6500  Chips 


The  6502  is  a  member  of  a  family  of  chips.  The 
original  fainily  included  the  6501  (long  since  ex- 
tinct), the  6502,  6503,  6504,  6505,  6506,  and  6507. 
A  parallel  branch  of  the  family  comprised  the 
6512,  6513,  6514,  and  6515;  these  were  identical  to 
their  650x  counterparts  except  for  the  external 
clock  circuitry. 

The  6502  is  the  big  member  of  the  family;  it 
has  a  full  40  pins.  The  6503  to  6507  are  cut-down 
versions  of  the  same  chip,  with  only  28  pins.  In- 
ternally, the  chips  are  the  same:  the  programmer 
will  use  exactly  the  same  instructions  regardless 
of  which  chip  is  involved.  The  practical  difference 
is  how  the  chip  is  wired,  and  how  much  memory 
it  is  able  to  address. 

If  the  same  chip  goes  into  a  6502  and,  say,  a 
6504,  why  not  take  the  fully-featured  processor 
every  time?  The  answer  is  this:  if  you  don't  need 
the  extra  pins,  you  can  save  money  by  going  for 
the  small  one.  Process  controllers  often  need  very 
little  memory;  savings  in  board  space  and  a  lesser 
number  of  connections  can  be  quite  worthwhile. 

Quick  And  Easy 

The  6502  burst  onto  the  microprocessor  scene  in 
1976.  It  was  remarkably  inexpensive  and  seemed 
to  have  a  very  simple  internal  structure.  The  ar- 
chitecture was  closest  to  Motorola's  6800  micro- 
processor series,  and  many  users  suspected  that 
the  6502  was  a  cheap  imitation.  This  proved  to  be 
untrue:  the  6502  had  special  features  which  made 
it  a  landmark  in  microprocessor  design. 

The  technique  which  gave  the  6502  speed  is 
called  "pipelining."  It  means  that  information 
rolls  into  the  processor  as  if  it  were  on  a  conveyer 
belt.  Before  the  last  piece  of  information  is  di- 
gested, the  next  one  is  coming  in.  For  the  first 
time,  the  microprocessor  didn't  need  to  "stop 
and  think":  new  information  was  rolling  in  as  the 
old  was  being  digested.  The  result:  no  wasted 
memory  cycles,  and  amazing  speed. 

The  small  number  of  registers  within  the 
6502  seemed  to  be  a  limitation.  It  proved  not  to 
be:  registers  could  be  loaded  and  used  so  quickly 
that  the  small  number  seldom  gave  problems.  In 
addition,  page  zero  of  memory  could  be  used  to 
hold  16-bit  pointers  for  "indirect  addressing"  -  in 
a  sense,  this  provided  an  extra  128  registers  for 
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the  programmer's  use. 

The  6502  used  the  same  style  of  instructions 
as  the  6800  -  the  simple,  traditional  data  pro- 
cessing instructions:  load,  store,  add,  and  test. 
Programmers  found  the  instructions  easy  and 
natural.  The  6502  is  relatively  easy  to  program. 

The  New  Processors 

Recently,  new  6500-family  processors  have  come 
into  production.  They  are  still  familiar:  the  in- 
struction set  is  the  same  as  before  and  the  addres- 
sing modes  haven't  changed.  But  there  are  new 
features,  and  you'll  be  meeting  them  in  the  VIC 
and  in  forthcoming  Commodore  products. 

The  6510 

The  6510  is  a  6502,  except  that  addresses  0000  and 
0001  have  special  functions.  There's  an  input/ 
output  port  built  into  the  chip:  eight  pins  marked 
PO  to  P7  are  available  on  the  microprocessor  chip 
itself.  Address  0000  is  used  as  the  direction  register 
of  the  I/O  port,  and  0001  is  the  port  itself.  Other- 
wise, the  6510  is  identical  to  a  6502. 

What  does  this  mean  in  the  Commodore  64? 
First  of  all,  locations  0000  and  0001  are  no  longer 
RAM.  PET  uses  these  locations  to  hold  the  USR 
jump;  on  the  Commodore  64,  this  jump  has  been 
moved  to  address  hex  0310  (784  decimal). 

Second,  you  may  use  address  0001  to  test 
and  control  some  of  the  64's  activities.  Refer  to 
the  memory  map  in  COMPUTE!,  October  1982,  for 
details.  For  example,  you  can  sense  if  the  cassette 
tape  switch  is  down  by  checking  PEEK(l)  AND 
16.  The  three  lowest-order  bits  are  used  for  switch- 
ing out  ROM  and  switching  in  RAM.  Don't  ever 
do  this  from  BASIC,  and  use  prudence  if  you  do 
it  from  machine  language.  More  on  these  bits  in  a 
moment. 

A  little  more  information  on  memory  control 
from  address  0001:  bit  0,  mask  1,  controls  the 
BASIC  ROM  in  addresses  AOOO-BFFF.  Switch  this 
bit  to  zero  and  the  BASIC  ROM  is  gone:  in  its  place 
is  RAM.  Now  you  can  write  your  own  language. 
Bit  1,  mask  2,  controls  the  Kernal  ROM  in  ad- 
dresses EOOO-FFFF.  Switch  this  bit  to  zero  and  the 
Kernal  is  gone;  be  very  careful,  since  you've  just 
switched  away  all  of  the  programs  that  support 
interrupts,  keyboard,  screen,  and  so  on.  If  you 


switch  off  both  bits  0  and  1,  you  will  get  a  64K 
RAM  machine:  the  I/O  block  will  be  switched  out, 
too. 

The  6509 

The  6509,  too,  is  a  6502  with  a  change  to  addresses 
0000  and  0001.  In  this  case,  the  changes  are  more 
profound:  they  cause  a  switch  to  a  new  memory 
bank.  The  6509  is  expected  to  be  used  in  the  newest 
CBM  products:  the  PET  II  (P128)  and  the  CBM  II 
(B  and  BX  series). 

Both  addresses  0000  and  0001  are  used  to 
provide  access  to  memory  beyond  the  normal 
64K  limitation.  These  addresses  are  used  to  "bank 
switch"  to  one  of  16  memory  banks,  each  of  which 
is  64K  in  size.  Thus,  the  6509  can  access  over  one 
million  memory  locations. 

If  we  place  a  value  of  zero  to  15  in  address 
0001,  we  will  influence  only  one  kind  of  address: 
indirect,  indexed.  So  if  we  code  LDA  #$01:STA 
$01  we  are  selecting  bank  one  for  indirect  addres- 
sing. Now,  ifwe  code  LDA  ($FO),Y  we  will  perform 
the  following  steps:  go  to  addresses  OOFO  and 
OOFl  in  the  current  bank  and  get  the  new  address 
stored  there;  add  the  contents  of  the  Y  register  to 
this  new  address;  and  finally,  load  the  A  register 
with  the  contents  of  the  resulhng  address,  from 
bank  one.  Indirect  addressing  is  generally  used  to 
obtain  or  store  data;  the  extra  capability  provided 
with  address  0001  allows  us  to  obtain  or  store  a 
very  large  amount  of  data. 

Address  0000  changes  the  bank  from  which 
we  obtain  instructions.  Ifwe  code  LDA  #$01:STA 
$00  we  will  immediately  start  executing  instruc- 
tions from  bank  one.  This  is  tricky:  we  have  not 
jumped,  so  we  will  start  executing  from  precisely 
the  same  address  we  left  in  the  other  bank.  We 
must  carefully  write  "synchronized"  programs  so 
that  when  we  leave  one  bank,  there  will  be  a  pro- 
gram in  exactly  the  right  place  in  the  new  bank  to 
allow  processing  to  continue.  It's  a  good  trick,  but 
it  can  be  done. 

The  new  chips  are  still  6500  style.  They  use 
the  same  instructions  in  exactly  the  same  way. 
But  they  open  up.new  possibilities,  and  weTl  need 
to  learn  how  to  cope  with  them.  _ 


Use  the  handy 

reader  service  cards 

in  the  back  of  the 

magazine  tor 

■  information  on  products 

advertised  in  COMPUTE! 


II  mm 


Quit  Playing  Games  .  .  . 

Disk  Based  Software  to  Make  Your 
Computer  Get  Down  to  Business 

Disk  Data  Manager— create  and  manage  your  own  data 

base.  Allows  you  to  create,  add,  change,  delete,  search, 

sort,   print,  etc.   Up  to   12Q0   records  on  a  single  disk. 

VIC  20.  .  .  59.95  CBM  64  .  .  .79.95 

Payroll  System— Full  featured,  complete  payroll  sys- 
tem.  Even  prints  checl<s. 

VIC  20.  .  .  89.95  CBM  64  .  .  .  99.95 

Mailing  List— Up  to  1200  records  on  a  single  disVi. 
Presorts  by  Zip  Code.  Prints  on  stock  up  to  four 
labels  wide. 

vie  20.  .  .  44.95  CBM  64  .  .  .  54.95 

Inventory  Package— Maintains  quantity  on  hand,  cost, 
sales  price,  reorder  point,  etc.  Generates  suggested 
reorder,  sales  report,  and  sales  analysis. 

VIC  20.  .  .  79.95  CBM  64  .  .  .  99.95 

General  Ledger— Up  lo  75  accounts!  Generates  Balance 
Sheet,    Income  Statement,  Update  Report,  etc. 
VIC  20.  .  .  89.95  CBM  64  .  .  .  99.95 

Checkbook    Manager— up    to    25    expense   categories. 

Tracks    all    outstanding    checks    until    they    are    paid. 

VIC  20.  .  .  49.95  CBM  64  .  .  .49.95 

CONTACT  US  FOR  ALL  YOUR 
DISK  BASED  SOFTWARE  NEEDS 

Call  for  specifics  on  Hardware  Configurations. 

Send  Self-Addressed  Stamped  Envelope  for 

Catalogue  of  Games  and  other  Applications 

DEALER  INQUIRIES  WELCOME 


2905  PortsO'Call  Court 
Piano,  Texas  75075 

(214)   867-1333 

VISA  and  MASTERCARD  Accepted 


HARDWARE  &  SOFTWARE 

COmPUTER 
Products  by  mail 


SAVE  20—40% 


Mail  the  attached  coLipon  to  CPM  with  SI. 25 
(check  or  money  order)  and  receive  our  listing  of 
computer  hardware  and  software.  Listed  below 
are  a  few  of  the  many  software  manufacturers 
currently  in  stock. 


Software  in  Stock  for 


Software 


I  Apple  P  Broderbund  G  Quality  Software 

I  Atari  r  Thorn,  EMI    n  Sierra  On  Line 

Vic-20  P  Big  Five        n  Automated  Simulations 

IBM  I  '  Sirius  n  Continental  Software 

Radio  Shack  f  '  Synapse        n  Avalon  Hill 

Over  1200  software  titles  currently  in  stock. 


ri  Yes,  I  am  interested  in  Computer  Products  By 

Mail.  I  am  enclosing  a  check  or  money  order  for  $1.25 
for  my  complete  computer  print-out  catalog.  I  under- 
stand that  this  amount  is  applied  to  my  first  pur- 
chase. 


Name 
Street 


City  

Mail  to:  CPM  P.O.  Box  19137  Charlotte,  NC  28219 


_State_ 


-Zip_ 


CPfTl 
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PET  Dynamic 
Bookkeeping 


Ron  Kushnier 


This  bookkeeping  program  saves  data  with  a  prograiJi 
on  tape.  Using  the  "dynamic  keyboard"  technique  and 
other  modifications,  it  illustrates  a  useful  subroutine 
for  those  who  zvatit  extra  power  from  a  tape-based 
system. 


It  was  my  objective,  after  several  years  of  enjoying 
my  8K  PET,  to  create  a  program  which  I  could 
incorporate  ifito  my  everyday  activities  at  home.  I 
decided  on  the  proverbial  bookkeeping  program. 
Entering  all  those  numbers  was  a  job  of  which  I 
was  not  overly  fond,  but  it  was  all  too  necessary 
for  income  taxes. 

This  program  would  have  to  be  practical.  It 
would  have  to  be  fast,  with  easy  access,  and  it 
would  have  to  do  more  than  could  be  done  by 
just  entering  the  same  information  on  3x5  cards, 

I  tried  to  consider  all  the  options.  Sure,  it 
would  be  easy  if  1  bought  a  disk  system  and  some- 
thing like  VisiCalc,  but  that  wouldn't  be  much  of 
a  challenge. 

Trial  And  Error 

I  took  stock  of  what  I  had  available:  standard  8K 
PET  with  Upgrade  ROMs,  and  a  ROM  Toolkit 
mounted  on  a  PC  board  which  plugged  into  the 
PET  Expansion  socket. 

The  first  thing  1  did  was  to  buy  the  Rabbit 
ROM  from  Eastern  House  Software.  This  high 
speed  cassette  firmware  improved  my  access  time 
tremendously.  By  making  a  simple  modification 
to  the  Toolkit  board,  I  was  able  to  change  the  ad- 
dress of  the  existing  extra  socket  to  that  of  the 
Rabbit  ROM(AOOO). 

But  1  ran  into  two  problems.  The  first  was 
that  the  Rabbit  would  not  work  with  the  PET's 
internal  tape  drive.  And  since  Commodore,  at 
that  time,  could  not  supply  me  with  an  updated 
PC  board  replacement,  it  was  necessary  to  switch 
to  a  whole  new  CBM  cassette  unit.  The  second 
problem  was  that  the  Rabbit  could  not  be  used  for 
data  files.  This  meant  that  I  would  have  to  do 
something  really  tricky. 

The  original  program  was  stored  with  the 
Rabbit.  The  data  was  stored  with  conventional 
Commodore  data  files  on  another  tape.  No  good! 
It  took  forever]  The  time  had  come  for  the  tricky 
part. 
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Again,  I  explored  the  options.  I  could  convert 
array  information  to  data  statements.  It  had  been 
done  before.  But  there  was  the  conversion  time 
both  back  and  forth.  The  idea  was  unappealing. 

I  started  fooling  around  with  a  dynamic 
keyboard  approach,  but  without  much  success. 
The  dynamic  keyboard  is  a  method  that  lets  the 
computer  modify  the  program  in  memory  by 
POKEing  to  the  keyboard  buffer.  See  lines  58000 
on. 

It  was  not  until  a  co-worker,  Howard  Bicking, 
came  along  that  the  solution  was  found.  He  man- 
aged to  write  a  small  tag-along  routine  that  could 
be  added,  which  would  save  all  variables  and 
array  data  along  with  the  program.  This  was  a 
real  breakthrough.  I  was  now  able  to  save  lOK 
worth  of  program  and  data  in  under  one  minute. 

The  bookkeeping  part  of  the  program  is  fairly 
straightforward.  It  consists  of  menu-driven, 
nested  arrays  of  information  which  allow  for  easy 
update  and  display.  Some  protection  routines 
were  written  into  the  program  so  that  mistakes 
could  be  easily  corrected. 

Obviously,  the  program  must  be  tailored  to  the 
individual  user.  Its  modular  construction  should 
make  this  a  fairly  easy  job. 

The  Special  SAVE 

There  is  a  little  procedure  which  must  be  followed 
when  using  the  SAVE  routine. 

After  you  have  entered  the  bookkeeping  pro- 
gram or  a  modification  of  the  program,  it  is  neces- 
sary to  run  it  in  order  to  initially  set  up  the  various 
parameters  and  pointers.  Start  the  run  after  the  0 
statement  number.  This  is  accomplished  with  a: 

RUNIO 

Then  just  follow  the  program  instructions  printed 
on  the  screen.  When  all  the  data  is  entered,  you 
will  want  to  do  a  SAVE.  The  dynamic  keyboard 
will  take  over,  change  pointers,  and  will  then 
display  that  it  is  OK  to  save  in  a  conventional 
manner. 

The  next  time  the  program  is  to  be  used,  a 
normal  RUN  will  bring  in  the  works. 

The  SAVE  program  can  be  added  to  any  pro- 
gram as  the  last  thing  to  be  done.  As  a  result,  self- 
learning  programs  can  be  saved  with  an  ever- 
increasing  library  of  entries. 


0   GOSUB59010:GOTO1000 

10    DIM   0(3,6,121 ,MS(12) 

1000  PRINT" {CLEAR}"; "BOOKKEEPING  PROGRAM 

1010  FORH=1TO500 

1020  NEXTH 

1030  GAS(0)="CASH 

1040  GAS (1)=" AMOCO 

1050  GAS(2)="ARC0 

1060  GAS (3)="GULF 

1070  GAS(4)="SHELL 


1080    UT$(0)="PECO 

1090    UT$(1)="BELL   OF   PA 

1100    BL${0)="CHARGES 

1110    BL$(1)="GAS0LINE 

1120    BL$(2)="UTILITES 

1130    BL$(3)="MISCELLANE0US 

1140    CH$(0>="BAMBERGERS 

1150  CH$(1)="GIMBELS  ^ 

1160  CH$(2)="PENNEYS 

1170  CH$(3)="PNB 

1180  CH$(4)="SEAHS 

1190  CH$(5)=''STRAWBRIDGES 

1200  CH$(6)="WANAHAKERS 

1210   MI$(0}="HORTGAGE 

1220  MI$(1)=''TAX 

1230  MI$(2)="PAPER 

1240  HI$(3)='''EXTEBMINAT0R 

1250  MI$(4)="AUT0  EXPENSE 

1260  HI$  (5} '■"ENTERTAINMENT 

1270  M$(1)="JAN 

1280  M$(2)="FEB 

1290  M5(3)-"MAR 

1300  M$(4)-"APR 

1310  H$(5)="HAY 

1320  MS(6)-"JUN 

1330  MS(7)="JUL 

1340  MS  C8)-"AUG 

1350  M$(9)=«"SEP 

1360  MS(10)-"OCT 

1370  H$(11)-"N0V 

1380  M$(12>»"DEC 

1390  Z1$-"REC0RD  ALL  DATA? (Y/N) 

1400  Z$-"DO  YOU  WANT  TO  CHANGE  THE  LIST? (Y/N) 

1410  PRINT" {CLEAR} "{"BILLING  LIST":PRINT" 


H 


1420  FORI=0TO3 

1430  PRINTI+1;BL$(I) ;"  ( "; BL(I) ; " ) " 

1440  NEXTI 

1450  PRINT"  5  END  PROGRAM 

1460  T=>5 

1470  GOSUB2440;REM*  LIKE  TO  SEE* 

1480  F=A-l;ONAGOT0149 0,1 720, 1950, 2200, 2430 

1490  GOSUB  2880:REM*  PRINT  BILLING  LIST  COMPONE 

NT  * 
150B  FORI=0TO6 

1510  PHINTI+1;CH$(I) ; " {" ! C (I) ; " ) " 
1520  NEXTI 

1530  PRINT"  8  BACK  TO  BILLING  LIST 
1540  T=8 

1550  GOSUB2440:REH*  LIKE  TO  SEE* 
1560  IFA=aTHEN1410 
1570  I=A-1 
1580  PRINT"  {CLEAR}", -CHS  (I)  ;  "  (",-0(1}  ;  ")  ":PRINT"- 

1590  GOSUB2770:REM*  MONTHLY  PRINTOVERFLOW* 

1600  GOSUB2910:REM*  "CHANGE  LIST?"  * 

1610  IF  F1<>0THENF1=0:GOTO1490 

1620  GOSUBZ630:Q(F,I,A)=V+Q(F,I,A) :REM*  INPUT  A 

MT* 
1630  C(I)=0:GOSUB2970:C(I)=X:REM*ADD  TOTALS  * 
1640  BL(F)=0:FORK=0TO  T~2 
1650  BL(F)=BL(F)+C(K) :NEXTK 
1660  GOSUB2840:REM  *  PRINT  MONTH-AMT  * 
1670  PRINT:PRINTZ1$:REM*  "RECORD?"* 
1680  GOSUB2510:REM*  YES-NO* 
1690  IFA$="N"THENGOTO1490 
1700  GOTO58000 
1710  GOTO1490 

1720  PRINT"  {CLEAR]  ":PRINTBL$  (F)  ;  "  {".-BLfF)  ;")  " 
1730  FORI=0TO4 

1740  PRINTI  +  1;GAS(I) ; " (";G (I )  ;  "  )  " 
1750  NEXTI 

17S0  PRINT"  6  BACK  TO  BILLING  LIST 
1770  T=6 
1780  GOSUB2440 
1790  IFA=6THEN1410 
1800  I=A-1 
1810  PRINT"{CLEAR}";GA$(I);"{",.G(I);") -SPRINT"- 


1830 

1840 

1850 

1 

1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
! 

1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 


N 


GOSUB2910:REM*  "CHANGE  LIST?"  * 
IFF1<>0THENF1=0:GOTO1720 
GOSUB2630:Q(F,I,A)=V+Q(F,I,A) :REM*  INPUT  A 

G(I)=0:GOSUB2970:G(I) =X:REM*  ADD  TOTALS  * 

BL ( F) =0 : FORK=0TOT~2 

BL(F)=BL(F)+G(K) :NEXTK 

GOSUB2840 

PRINT:PRINTZ1$ 

GOSUB2510 

IFA$="N"THENGOTO1720 

GOTO58000 

GOTO1720 

GOSUB  2880 :REM*  PRINT  BILLING  LIST  COMPONE 

T  * 

FORI=0TO1 

PRINTI+1;UTS(I) ;" (";U(I);°)' 

NEXTI 

PRINT"  3  BACK  TO  BILLING  LIST 

T=3 

GOSUB2440:REH*  LIKE  TO  SEE* 

IFA=3THEN1410 

I=A-1 

PRINT"{CLEAR}";UT$(I);"(";U(I);")":PRINT"- 


2050  GOSUB2770:REM*  MONTHLY  PRINTOVERFLOW* 

2060  GOSUB2910:REM*  "CHANGE  LIST?"  * 

2070  IF  F1<>0THENF1=0:GOTO1950 

2080  GOSUB2630:Q(F,I,A)=V+Q(F,I,A) :REM*  INPUT  A 

MT* 
2090  U(I)=0:GOSUB2970:U(I)=X:REM*ADD  TOTALS  * 
2100  BL{F)=0:FORK=0TOT~2 
2110  BL{F)=BL(F) +U(K) :NEXTK 
2120  GOSUB2840:REM  *  PRINT  MONTH-AMT  * 
2130  PRINT:PRINTZ1S:REM*  "RECORD?"* 
2140  GOSUB2510:REM*  YES-NO* 
2150  IFA$="N"THENGOTO1950 
2160  GQTO58000 
2170  GOTO1950 
2180  GOTO5e000 
2190  GOTO1950 
2200  GOSUB  2880 :REM*  PRINT  BILLING  LIST  COMPONE 

NT  * 
2210  FORI=0TO5 

2  220  PRINTI+1;MIS (I) ; " ( "  ;  HI (I )  ;  " ) " 
2230  NEXTI 

2240  PRINT"  7  BACK  TO  BILLING  LIST 
2250  T=7 

2260  GOSUB2440:REM*  LIKE  TO  SEE* 
2270  IFA=7THEN1410 
2280  I=A-1 
2290  PRINT" {CLEAR} "}MI$ (I) ; " (";MI(I)  ;") ":PRINT" 


2300  GOSUB2770:REM*  MONTHLY  PRINTOVERFLOW* 

2310  GOSUB2910:REM*  "CHANGE  LIST?"  * 

2320  IF  F1<>0THENF1=0:GOTO2200 

2330  GOSUB2630:Q(F,I,A)=V+Q(F,I,A) ;REH*  INPUT  A 

MT* 
2340  HI(I)=0:GOSUB2970:MI(I)=X:REM*ADD  TOTALS  * 


1820  GOSUB  2770: REM*  MONTHLY  PRINTOVERFLOW* 


2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
( 

2460 
2470 
2480 
2490 
2500 
2510 


N 


BL ( F) =0 : FORK=0TOT-2 

BL(F}=BL{F)+HI(K) :NEXTK 

GOSUB2840:REM  *  PRINT  MONTH-AMT  * 

PRINT:PHINTZ1$:REM*  "RECORD?"* 

GOSUB2510:REM*  YES-NO* 

IFA$="N"THENGOTO2  2  00 

GOTO58000 

GOTO2  2  00 

GOTO58000 

REM***  WHAT  WOULD  LIKE  TO  SEE  *** 

PRINT:  PRINT"WHAT  WOULD  YOU  LIKE  TO  SEE?  I 

PUT  1  TO";T 

GETAS:IFAS=""THEN2460 

A=VAL(A$) 

IFA<1ORA>TTHEN2460 

RETURN 

REM***  YES-  SO  QUESTION  *** 
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2520  GETA$:IFA$=""THEN2520 

2  530  IFASO'VTHEmFASO'N'THENaSaB 

2540  RETURN 

2550  : 

2560  REM***  WHAT  MONTH  *** 

2570  PRINT: PRINT"WHAT  MONTH?  INPUT  1  TO  12":PRI 

NT"THEN  HIT  RETURN  KEY 
2580  GOSUB2650 
2  590  A=V 

2600  IFA<1ORA>12THEN2580 
2610  RETURN 
2620  : 

2630  REM  ***  INPUT  AMOUNT  *** 
2640  PRINT:PRINT"INPUT  AMOUNT.  THEN  HIT  RETURN  " 

KEY 
2650  AA$="" 
2660  OPENl,0 
2670  GET*1,A$ 

2680  IF  A$<>CHRSC20)THEN2710 
2690  IFLEN(AA$)-1  <0THEN2670 
2700  AAS=LEFT$(AA$, (LEN(AAS)-1)):PRINT"{LEFT)  { 

LEFT}"; :GOTO2670 
2710  PRINTAS; 
2720  AA$=AA$+A$ 
2730  IFA$<>CHR$(13)THEN2670 
2740  V=VAL(AA$) 
2750  CL0SE1:RETURN 
2760  : 

2770  REM***  MONTHLY  PRINTOVERFLOW  *** 
2780  F0RJ=1T06 
2790  PRINTJ;MS(J);"...",-TAB(9);Q(F,I,J);TAB(20) 

;  (J+6) ;M$ (J+6) ;"..."; TAB ( 28) ; 
2800  PRINTQ(F,I,J+6) 
2810  NEXTJ 
2820  RETURN 
2830  : 

2840  REM***  PRINT  MONTH-AMT  *** 
2850  PRINTM$(A) ;"...";Q(F,I,A) 
2860  RETURN 
2870  : 


2880  REM***PRINT  BILLING  LIST  *** 

2890  PRINT" {CLEAR) "iPHINTBLS (F) ; " ( " ; BL ( F) ; " ) " : R 

ETURN 
2900  : 

2910  PRINT:PRINTZS:REH*"CHANGE  LIST  ?"* 
2920  GOSUB2510:REH*  YES-NO* 
2930  IFA$="N"THEN  Fl=-1;RETURN 
2940  GOSUB2560:REH*  WHAT  MONTH* 
2950  GOSUB2840:RETURN 
2960  : 

2970  REM  ***  ADD  TOTALS  *** 
2980  X=0 
2990  F0RJ=1T012 

3000  X=X+Q(F,I,J) :NEXTJ;RETURN 
3010  FORK=0TO  T-2 
3020  BL(F)=BL(F)+C(K) :NEXTK 
30  30  RETURN 
3040  : 
3050  : 

58000  REH-SAVE  PROGRAM  BY  HOWARD  BICKING 
58010  PRINT"{CLEAR}{02  DOWN} " : FORI=2T06  STEP2 
58020  N4=I*5:GOSUB58190:N5$=N4$ 
5S030  N4  =  PEEK(40+I)  :GOSUB58190:N6$=N4$ :N4=PEEK  (4 

l+I) :GOSUB58190 
58050  PRINT" 59 "+N5$"  POKE"40+I" , "N6$":POKE"41+I" 

,"N4S:NEXT 
58060  PRINT'58130  POKE42,"N6$":POKE43 , "N4S" sEND 
58080  PRINT"GOTO  58110 
58090  POKE  158,5:FORI=0TO7:POKE623+I,13:NEXT:PRI 

NT" {HOME) ":END 
58110  PRINT    ;PRINT" {CLEAR} {REV} {03  DOWN}{03  RI 

HIGHT}YOU  MAY  NOW  SAVE  THIS  PROGRAM 
58130  POKE42,016:POKE43,032:END 
58190  N4S=RIGHT$ ("00"  +  RIGHTS  CSTR$ (N4) ,LEN(STRS (N 

4) )-l) ,3) tRETURN 
58200  GOSUB  59010:END 
59010  POKE  42  ,187:POKE  43  ,022 
59020  POKE  44  ,057:POKE  45  ,023 
59030  POKE  46  ,016:POKE  47  ,032 
59090  RETURN  G 
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TELECOMMUNICATIONS  on  the  VIC  and '64! 

"Simply  the  best  &  nicest  V!C  terminal  software  I  have  seen." 

Greg  Yob,  CREATIVE  COMPUTING 


We  created  quite  a  flurry  and  earned  rave 
reviews  with  Terminal-40,  the  unique  software 
that  transforms  the  VIC  screen  into  a  40-column 
smoothscrolting  display.  And  with  features  like 
a  Receive  Buffer  and  VIC  printer  dump, 
Terminal-40  sets  a  new  standard  for  personal 
modem  communications  with  networks  such 
as  CompuSeree  and  Source.  Our  '64  Terminal 
does  the  same  quality  job  for  .fhe  '64. 


MODEM 


And  now  there's  even  (WORE!  !  I  SuperTern\-40 
and  SuperTerm  '64  support  text  storage  to  disk 
or  tape  and  program  UPLOAD/DOVi/NLOAD. 

Choose  the  one  right  for  you.  Call  or  write 
today  for  the  "best",  then . . . 


For  the  VIC: 

Terminal-40 $29.95 

(req.  8K  metn.  «xp.) 

SuperTerm-40 Call 

(roq.  16K  mem.  sup.) 
For  the  Commodore  64: 

'64  Terminal (29.95 

SuperTerm  '64 Call 

(On  caasetts.  Requires  modem:  VIC  printer  optional.) 

MIDWEST 


REACH  OUT 

and  BYTE  SOMEONE! 


MICRO  associates 


PO  BOX  6148.  KANSAS  CITY,  MO  64110 


ORDER  DESK:  (9  am  -  4  pm) 

(816)254-9600 

Sand  for  a  tfe«  brochure  describing 
our  other  quality  products. 


MAIL  ORDER:  AdO  51.25  shipping  and  handling 
{$3.50  for  C-O.D.):  VISA/lvtastercard  add  3%  (card* 
and  exp.  date).  Missouri  residenls  include  4.6% 
sales  Sax.  Foreign  orders  payable  U.S.S,  U.S.  Bani! 
ONLY;  add  S5  shp/hndlg.  Dealer  Inquiries  invited. 


VIC  High-res  Plotter 


Sal  Raciti 


If  you  need  to  Uhistmte  something  grapliicalhj,  few 
options  arc  superior  to  plots.  Tliis  program,  especially 
useful  to  students  studying  algebra,  creates  a  high  res 
olution  picture  of  a  mathematical  equation.  After  seeing 
a  plot,  press  the  RUN/STOP  and  RESTORE  keys  at 
the  same  time  to  return  the  screen  to  its  normal  state. 


"Y  =  F  (X)  Plot  Program"  is  a  high  resolution  plot 
program  for  a  5K  VIC-20.  It  plots  equations  in  the 
form  Y  =  F  (X),  e.g.,  Y  =  SIN  (X).  It  is  basically 
written  as  a  high  school  level  educational  program 
to  allow  a  student  to  select  an  equation,  envision 
how  it  plots,  and  select  the  X  and  Y  axes  limits.  If 
the  student  selects  the  axes  limits  incorrectly,  he 
can  try  again.  The  program  builds  VIC's  custom 
characters  "on  the  fly"  as  values  of  Y  are  com- 
puted. Prior  to  the  plot,  it  draws  on  the  screen 
the  X  and  Y  axes  limits  selected  by  the  student. 

The  program  breaks  the  VIC-20  screen  into 
20  columns  of  characters,  20  characters  high,  in 
the  upper  left  corner  of  the  screen.  It  further  sub- 
divides each  character  column  into  eight  dot  col- 
umns, creating  a  matrix  of  160  dots  by  160  dots, 
or  a  total  of  25,600  dots. 

Lines  1  through  7  are  the  initial  setup  of  the 
program.  Lines  3  and  4  clear  the  custom  character 
section  of  the  RAM  to  all  blank  characters,  i.e., 
512  locations  starting  at  7168.  Lines  6  and  7  set  up 
the  screen  to  allow  selection  of  the  equation  to  be 
plotted  at  location  550.  The  progratit  is  restarted  by 
typing  RUN  9. 

Lines  9  through  47  allow  selection  of  X  and  Y 
axes  limits  by  the  user  through  the  use  of  INPUT 
prompts.  These  steps  also  do  reasonableness 
checks  on  the  inputs  and  prompt  if  there  is  an 
error.  Lines  30  and  40  enter  the  X  axis  limits  as 
string  variables  C$  and  D$.  This  was  done  because 
of  an  idiosyncrasy  of  the  VIC-20  that  does  not 
accept  the  it  key  as  a  numeric  entry.  Subroutine 
5000  is  used  to  convert  the  allowed  values  of  Trto 
numerics.  Line  47  activates  subroutine  6000  when 
Y  is  typed.  Subroutine  6000  will  be  explained 
below. 

Lines  48  through  230  plot  the  X  axis  using  the 
INPUTted  values  of  A,  B,  C  and  D  from  lines  10, 
20,  30  and  40.  Lines  50-80  calculate  the  numeric 
distance  between  horizontal  dots.  Line  90  tests  if 
the  axis  is  off  the  screen  and  skips  to  line  191. 
Lines  92-130  calculate  the  position  of  the  X  axis  in 


numbers  of  characters  from  screen  bottom  and 
number  of  dots  left  over.  Lines  140-230  create  the 
0  "TH"  custom  character  an-d  POKE  it  across  the 
screen.  Line  85  selects  the  screen  and  border  color. 
Line  192  and  195  select  character  color  (in  this 
case,  dot  color).  Line  191  invokes  the  custom 
character  RAM  locations. 

Lines  240-440  plot  the  Y  axis.  Line  250  skips 
the  entire  routine  if  the  Y  axis  is  off  the  screen. 
Lines  255-330  create  the  1  "TH"  custom  character, 
i.e.,  a  vertical  line  at  the  correct  dot  column.  Lines 
340-440  POKE  the  1  "TH"  custom  character  verti- 
cally at  the  correct  screen  position.  As  this  is 
accomplished,  each  POKE  location  is  tested  to  see 
if  it's  not  blank,  that  is,  to  test  where  the  crossing 
of  the  X  axis  occurs.  When  this  is  sensed,  the  1 
"TH"  custom  character  is  logically  ORed  with  the 
0  "TH"  custom  character  to  create  the  2  "TH" 
character.  This  is  accomplished  by  lines  380-430. 

The  equation's  high-resolution  plot  is  ex- 
ecuted by  lines  490-780.  Calculation  of  Y  amplitude 
(YA)  is  treated  as  dot  columns  within  character 
columns.  For  each  character  column,  custom 
characters  are  made  up  "on  the  fly"  as  necessary 
by  lines  520-770.  The  amplitude  of  Y  (YA)  is  calcu- 
lated by  line  560  in  numbers  of  dots  from  screen 
bottom.  Line  570  finds  the  number  of  characters 
from  screen  bottom  and  580  finds  the  excess 
number  of  dots.  600  calculates  the  character  screen 
position  and  the  dot  row  at  the  dot  column  being 
processed.  610-765  logically  OR  this  dot  with  any 
other  dots  on  the  screen  at  the  character  location 


Trnckiug  a  sine  wave  on  the  VIC-20  with  "Hi-Rcs  Plotter 


februorv1983     COMPUTI!     205 


being  processed.  These  dots  were  on  the  screen 
from  previous  calculations  of  Y  or  the  X  and  Y 
axis  plot. 

Avoiding  Screen  Clutter 

If  at  line  47  Y  was  typed,  then  line  775  invokes 
subroutine  6000.  The  VIC-20  is  limited  to  64  cus- 
tom characters.  If  the  equation  to  be  plotted  is 
very  complicated,  e.g.,  Y  =  SIN  (2X),  the  64  char- 
acters are  used  up;  then  the  program  starts  using 
screen  RAM  locations  as  custom  locations,  and 
the  screen  clutters.  Subroutine  6000  starts  a  search 
of  the  screen  RAM  to  see  if  any  custom  characters 
with  character  column  just  completed  are  identical 
to  previously  generated  characters;  if  so,  they  are 
replaced  by  the  earlier  generated  character.  Sub- 
routine 6000  finds  the  last  custom  character 
("N"TH)  created  and  sets  the  scan  direction.  Sub- 
routine 8000  is  called  by  6000  and  does  the  actual 
character  comparisons  and  replacement. 

Note:  The  ir(pi)  chnracter^  in  lines  25  and  5000-51 W  are 
obtained  by  holding  down  the  SHIFT  key  and  typing  the 
^(iip  arrow)  key . 

1  REM  INTIALIZATION 

3  FOHG=716a+32*8  TO  7168+32*3+7 
A    POKEG,0:NEXTG 

6  PRINT"{CLEAR}"; :PRINTSPC(1) ; :PRINT"Y=F(X)  ~ 

PLOT  PROGRAM" 

7  PRINT'{03  DOWN} "; :PRINT"ENTER  Y=F{X)  @  550 

AND  THEN  RUN9" 

8  LIST550 

9  PRINT" (CLEAR}"; ;PRINTSPC{1) ; :PRINT"Y=F(X)  ' 

PLOT  PROGRAM{02  DOWN}" 

10  INPUT"Y-MIN  VAL";A 

2  0  INPUT" Y~MAX  VAL" ; B 

23  IFA>=BTHENPRINT"{03  DOWNjAXIS  INCORRECTLY  " 
INPUT-START  OVER!": STOP 

25  PRINT" {02  DOWN}REM  TRIG  FUNG  LENGTH   OF  X- 

AXIS  <=2l.    SELECT  +QR-2I , B , »/2 ,  OR  NU 
H-BER. 

26  PRINT"  {02  DOWN)  "* 

30  INPUT"X-MIN  VAL";CS 
40  INPUT"X-MAX  VAL";DS 
43  GOSUB5000 

45  IFC>=DTHENPRINT"{03  DOWNJAXIS  INCORECTLY  I 
NPUT-START  OVER!": STOP 

47  INPUT"PLOT  BREAK?  TYPE  Y   N{03  LEFT}";ZS 

48  REM  X-AXIS  PLOT 
50  YS=ABS(B-A) 

60  XS=ABS(D-C) 

80  XD=XS/160 

85  POKE36879,104 

9  0  IF(A<0ANDB<0)DR(A>0ANDB>0)THENGOTO191 

92  AA=ABS(A) 

95  YA=INT( 24+8*20* {AA)/YS) 

121  T=716B:V=7175:GOSUB2000 

127  NB=INT(YA/8) 

130  ND=YA-8*NB 

140  N=7175-ND 

150  POKEN,255 

190  CD=22~NB 

191  POKE36869,255:PRINT"{CLEAR}" 

194  FORG=38400TO3e905 

195  P0KEG,1:NEXTG 

197  1F(A<0ANDB<0)OR(A>0ANDB>0)THENGOTO250 

200  Q=7680+CD*22 

210  F0RQ=QT0Q+19 

220  POKEQ,0 

230  NEXTQ 

240  REM  Y-AXIS  PLOT 


2  50  IF(C<0ANDD<0)OR(C>0ANDD>0)THENGOTO500 
255  CC=ABS(C) 

260  XA=INT(8*20*CC/XS) 
270  NB=INT(XA/8) 
280  ND=XA-8*NB 
290  T=7176:V=7183 
310  GOSUB4000 

3  20  FORM=TTOV 

330  POKEH,R:NEXTM 

340  FORZ=7680+NBTO8098+NBSTEP22 

350  IFPEEK  (Z)  O32THENGOTO380 

360  P0KEZ,1 

370  GOT0443 

380  FORS=0TO7 

390  Y=PEEK (S+7176) 

410  X=PEEK (7168+5) 

420  P0KE(T+8+S) , (XORY) 

425  NEXTS 

430  P0KEZ,2 

440  NEXTZ 

490  REM  Y=F(X)  PLOT 

500  N  --2 

510  X=C-XD 

520  FORD=0TO19 

525  R=256 

530  FORE=0TO7 

5  35  R=R/2 

540  X=X+XD 

550  Y=(X*X) 

560  YA=INT(20*8*(Y-A)/(B-A) ) 

570  NB=INT(YA/8) 

580  ND=YA-8*NB 

590  IFNB>=20ORNB<0THENGOTO770 

600  Z=8098+D-22*NB 

605  ND=ND+1 

610  0=PEEK(Z) 

620  IFG<NORO=32THENGOTO720 

640  IFPEEK (Z) =NTHENGOTO750 

7  20  N=N+1 

723    IFN=32THENN=N+1 

7  34    FORM=0TO7 

735  J=PEEK(7168+8*0+M) 

736  POKE(7168+8*N+M) ,J 

737  NEXTH 

750  J=PEEK (7168+8*N+8-ND) 

760  P0KE(7168+8*N+8-ND) , (JORR) 

765  POKEZ,N 

770  NEXTE 

775  IFZS="Y"THENGOSUB6000 

780  NEXTD 

930  END 

2  000  FORW=TTOV 

2010  POKEW,0:NEXTW 

2020  RETURN 

4000  R=256 

4010  F0RP=1T0ND 

4020  R=R/2:NEXTP 

4  030  RETURN 

5000  IFC$  =  "-2ii"THENC$  =  "-6.2832 
5010  IFCS="-S"THENCS="-3.1416" 
5020  IFCS  =  "-ir/2"THENCS="-1.5708" 

5  040  IFDS="s/2"ORD$="+s/2"THENDS="1.57  08" 

6  050  IFC$  =  "S-0RCS  =  "+!:"THENC$  =  "3.1416" 

5  060    IFD$="2s"ORD$="+2H"THEND$="6.28  32" 
5  07  0    IFC$  =  "t;/2"ORC$  =  "  +  s/2"TH£NC$  =  '1.5708" 

5  08  0    IFD5  =  "B"0RDS  =  "+ir  "THEND$  =  "3.1416" 
5100    IFD$="-h/2"THEND$="-1.5708" 
5110    IFD$="-S"THENDS="-3.1416" 

5200    C=VAL(C$) :D=VALCD$) iRETURN 

6  0  00    MM=0 

6010    IFMI^=0TKENQQ=0:SS=418:TT=22 

6  0  20    IFMM=lTHENQQ=418:SS=0:TT=-2  2 

6030  FORBB=QQTOSSSTEPTT 

6040  CC=8098+D-BB 

6050  DD=PEEK(CC) 

6060  IFDD=32ORDD<3GOTO6B90 

6  07  0  IFDD<NANDDD>2ANDHM=0THEtJBB=418:NEXTBB:MM=l 

:GOTO6020 
6  080  IFDD=NANDDD>2THENGOSUB30g2 
6090  NEXTBB 
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AMERICAN  PERIPHERALS 


122  BANGOR  ST. 
LINDENHURST,  N.Y.  11757 

516-226-5849 


V  6  FOURACROSS 

Verlica  I  game  for  two  players ; 
similartolic-tac-toe.  S9.95 

V  10        SNAKE 

Like  the  Arcade  gameSURROUND. 
One  or  two  players.  S9.95 

V  12        BREAKOUT 

Adaption  of  ttie  classic 
Ping-Porig  against  tfie  wall.  All 
time  favorite.   S9.95 

V  78         BRICK 

Ttie  computer  tias  a  brick  float 
across  the  screen  and  it 
disappears  before  it  flits  the 
window.  You  tiave  to  stop  the 
brick  before  it  breaks  tfie 
glass.  S7.95 

V  79        SHOOT 

You  have  to  stioot  a  moving 
object.  The  game  has  five 
differentskilllevels.  $7.95 

V  80         REVERSE 

This  game  is  played  with  two 
sets  of  pegs.  The  board  starts 
with  a  set  of  pegs  at  each  end 
and  you  must  reverse  them. 
S7.95 

V  81         CAPTURE 

You  have  to  captu  re  the  two 
beasts  by  containing  them  in 
the  brick  cage  that  you  build. 
It  has  nine  skill  levels.  $9.95 

V  82         WORLD  CAPITALS 

An  entertaining  and  educational 
varialion  of  STATE  CAPITALS, 
$9.95 

V  83        JACKPOT 

You  must  seethisone  armed 
bandit  in  action  to  believe  it. 
Full  color  graphics  and  sound. 
$7.95 

V  84        STATE  CAPITALS 

The  computer  displays  a  stale 
or  capital ;  the  student  types 
i  n  the  corresponding  capital  or 
state.  Even  corrects  spelling 
mistakes.  S9.95 

V  85         HANGMAN 

Unbel  i  evabie  graphics  and  sound 
with  a  twist  of  humor,  Kids  ol 
all  ages  will  love  this  one. 
S9.95 

V  86         TAC-TAC-TOE 

The  perennial  favorite,  a 
fast-paced  colorful  game.  Try 
ifyoucantobeattheVIC. 
S7.95 


V  87 


V  88 


V  89 


MEMORY 

The  VIC  challenges  your  memory 

to  the  ultimate  degree.  Just 

like  the  oldT.v,  show 

Concentration.  $9,95 

MATCH 

Hand  and  eye  coordination  are  a 

must  in  this  game .  Beat  the 

clock  and  getthemaximum 

numberof  points.  S7.95 

tJlONKS 

A  devilish  game  of  logic.  It 

will  have  you  glued  lo  the  VIC 

for  days.  S7.95 


MOSAICS 

A  variation  of  R  ubics  cube  for 

the  VIC.  This  game  has  never 

been  seen  before  for  any 

computer.  We  wrote  the  prog  ram 

but  cou  Id  not  solve  (he  puzzle. 

S9.95 

V  91         SENKU 

If  you  like  thinking  logically, 
this  one  will  challenge  you  al  I 
the  way!  Based  on  the 
popular  game  of  Mastermind, 
S7.95 

V  92         MAGIC  PAD 

A  mini-version  of  Visi-Calc  for 
the  VIC.  Allows  storage  and 
retrieval  of  data  from 
cassette;  invaluable  for 
personal  and  business  use- 
Turns  VIC  into  the  perfect 
record  keeper,  $20,00 

V107         BINARYNUMBERS 

This  program  is  designed  to 
introduce  you  lo  the  binary 
number  system  and  the 
conversion  to  bi  nary  from  base 
lOnumbersandback.  $9,95 

VI 08        BOtVlBER 

You  must  decide  who  you  want  to 
fly  tor,  You  then  get  to  pick  a 
target  and  your  experience 
level.  59,95 

V1S1         BIZZ-BUZZ 

Mathgamethatteststhe 
student  on  division  by  243, 
Good  lor  elementary  school 
students.  With  color  and  sound. 
$9'95 

V152         MISSILE  COMMAND 

You  have  th  ree  bases  and  you 
must  destroy  as  many  space 
ships  as  you  can  before  you  run 
out  of  missiles,  S9,95 

V153         TANK  VS,  UFO 

The  tank  is  moving  back  and 
forth  along  Ihe  base  and  you 
must  shoot  the  UFO  before  it 
shoots  you.  $9,95 


/ 


commodore  C^ 


VIO20 

The  friendly  computer 


BIORHYTHM 

Just  like  the  biorhythm  charts 
you  find  in  books ,  S9 ,95 
BLACKJACK 
Just  like  Blackjack  in  the 
casinos,  S1 4.95 
BEST  STRAIGHT  LINE 
This  program  finds  the  equation 
for  the  best  straight  line 
I  hrough  the  desi  red  points  on  a 
graph,  $9,95 
SNAKMAN 

PacmanfortheVlC.  $24.95 
ASTROBASE-2001 
Destroy  Ihe  alien  invaders  from 
space  as  they  attack  you  r 
planet.  Requires  3K  memory 
expander,  S9,95 
SUBROUTINES 
The  use  of  this  standard  pro- 
gram m  i  ng  technique  allows  you 
to  save  much  room  and  effort , 
Typical  uses  are  stressed 
S14.95 

ACATHAS  NINE  LIVES 
You're  an  alley  cat  who  is  trying 
desparately  to  defend  himself 
from  unidentified  deadly  objects. 
Fast  paced  game.  $7.95 
PSYCHIC  MISSILES 
Theobjecloflhegameisto 
guess  where  the  target  will  be, 
then  fife  the  m  issile!  Thi  s  pro- 
gram will  exercise  yourpsychic 
ability.  Requires 
S9,95 

By  Richard  Leiman 
BEECHA  GOTCHA 
Play  "Beecha  Gotcha,"  If  the 
harpoon  hits  the  monster  fish, 
I  "beecha,"  If  the  monster  eats 
the  boat,  I  "gotcha,"  Requires 
3K  expander,  $9,95 
By  Richard  Leiman 
AIR  ATTACK 

You  must  shool  down  enemy 
aircrafts  with  your  li  miled 
supply  of  mtssiJes.  S7.95 


Please  send  me  the 
VIC  1982  CATALOG 
AMERICAN  PERIPHERALS 
122  Bangor  Street 
Lindenhurst,  NY  11757 
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Vigo 


V191 


VI 92 


VI 94 


VI 97 


vigg 


V299 


V300 


V301 


i_JEw 


V302 


WRITE  FOR  FREE 
SOFTWARE  CATALOG 


ADDRESS . 

CITY 

ZIP 


_ STATE. 


_  COMPANY  _ 


6100  RETURN 

8  000  FORGG=DTO0STEP-1 

8003  IFMH=0THENUU=0:VV=:9;WW=1 

8004  IFMM=1THENUU=19:W=0:WW=-1 
8010  FORRR=UUTOVVSTEPWW 

8020  HH=8098+GG-22*RR 

8030  II=PEEK(HH) 

8040  IFII=32ORII=NTHENGOTO8120 

8050  F0RJJ=1T08 

8050  KK=7167+8*II+JJ 

8070  LL=7167+8*N+JJ 

8  090  IFPEEK (KK) <>PEEK(LL)THENJJ=8:GOTO8110 

810  0  IFJJ=8THENPOKECC,II:N=N~l:IFN=32THENN=31 

8105  IFJJ=8ANUMM=0THENRR=19:GG=0 

8106  IFJJ=8ANDMM=1THENRR=0:GG=0 
8110  NEXTJJ 

8120  NEXTRR 

8130  NEXTGG 

8140  RETURN  C 


THE  INTERNATIONAL  USER'S 
CASSETTE  MAGAZINE  FOR 


Lood 


VIC  20™OWIMERS 

The  only  monthly  cassette  which  exchanges  ideas 
and  gives  you  "READY  TO  RUN"  educational,  ad- 
venture, utility,  and  game  programs.  Send  for  infor- 
mation, NOW-  Send  to:  Load  20  Magazine,  550 
Grant  Avenue,  Junction  City,  Kansas    66441. 


(VIC-20  is  a  trademark  of  Commodore  Business  Machines,  Inc.) 


POCKET  A  WINNER! 

PRODUCT  LIST 

Tax  Helper,  1040  &  Schedule  A S16.95 

Mall  Helper  16.95 

Slock  Helper 16.95 

Check  Helper 16.95 

Generol  Ledger 19.95 

Accoonls  Poyable 1 6.95 

Accounis  Receivable 1 6.95 

inventory , 1  6.95 

Order/Invoice 1 6.95 

Suppliers 1 4.95 

Customers 1 4.95 

Payroll  (Checks,  etc.l  29.95 

Word  Pduer 19.95 

^'(Mlagreeable  Soltware 

Available  for:   Casseite;  Disk  (add  S2  to  list  price);   Printers  (VIC  1515  &  1525 

IEEE-488.  Forms  available). 

Gvf  IJI  ••  ultinri  It  Diici  lor  n9.95  ind  uvi  MT.eS 

^Smm  SOFTWARE 

j^^yH^Mi    A  DIVISION  Of  PM  BUSINESS  SERVICES 

4400  Arden  View  Ct.  St.  Paul,  MN  551 12  [612)633-0891 

Write  today  for  fre#  catalogi  viC.20  is  a  im  of  Commoaore  Comojier  Sysiems 
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^-      COMPUTEi's 
First  Book  Of  VIC 


The  newest  title  in  COMPUTEi's  First  Book  series... 

Chir  First  Book  of  VIC  contains  the  best  of  our  VIC  articles  and  applications 
published  since  the  siimmer  of  1981.  In  one  convenient  spirai  boxond  volujne, 
you'll  find  approximately  200  pages  of  information. 

Q  Chapter  1 :  Getting  Started  □  Chapter  4:  Color  and  Graphics 

n  Chapter  2:  Diversions  -  Eecreation      □  Chapter  5:  Maps  and  Specifications 

and  Education  q  Chapter  6:  Machine  Language 

□  Chapter  3:  Programming  Techniques 

In  addition  to  material  previously  published  in  COMPUTE!,  several  of  the  articles 
and  programs  including  a  screen  print  program,  append,  tutorials  on  screen 
formatting  and  keyboard  input  and  others,  are  being  published  for  the  first  time. 

Order  your  copy  of  COMPUTEI's  First  Book  Of  VTC  today  by  calling  TOLL  FREE: 

800-354-0868 

In  NC  CaU  919-275-9809 

$12.95  plus  $2  shipping  and  handling.  MasterCard,  Visa,  and  American  Express  accepted,  or 
send  your  check  or  money  order  to:  COMPUTE!  Books,  P.O.  Box  5406,  Oreensboro,  NC  27403. 
US  funds  only.  Foreign  order  add  $5  for  air  mail,  $S  for  surface  delivery. 


THE  ARFON  MICRO  VIC  20 
EXPANSION  CHASSIS  FEATURES 


•  7  expansion  slots 

•  All  aluminum  construction 

•  Large  power  supply  with  torodtal  transformer 

•  5  volt  supply  direct  to  expansion  board  for  more 
reliable  operation 

•  Low  voltage  output  |ack 

•  Detachable  cover  protects  cartridges 

•  Houses  VIC  and  Expansion  in  one  portable  unit 

•  Holder  for  RF  modulator 


•  Supports  all  VIC  20  cartridges  trom  Arfon  Micro, 
Commodore  and  others 

VIC  20  HARDWARE  FROM  ARFON  MICRO 

•  8K  CMOS  Static  RAM 

•  16K  CMOS  Static  RAM 

DR.  WATSON  COMPUTER  LEARNING  SERIES 

•  Beginners  Assembfy  Language  Programming  Manual 
for  the  VtC  20 


VIC  20  SOFTWARE  FROM  ARFON  MICRO 


BALDOR'S  CASTLE  is  a  fast  moving  real  time  adven- 
ture. Can  you  fight  off  9  different  types  of  monsters 
with  just  your  bare  hands  or  will  you  need  bow  &  arrow, 
magic  sword,  potions  and  more  to  steal  Baldor's  gold? 
Fast  on-screen  graphics  make  this  the  adventure  of  a 
lifetime  (if  you  live.)  Game  cartridge.  (More  fun  with 
joystick.) 

TOTL.  TEXT  2.0  is  a  full  featured  word  processing  pro- 
gram which  allows  you  to  create  and  format  profes- 
sional looking  documents.  $25. 

TOTL.  TEXT  2.5  has  all  the  features  of  TOTL.  TEXT  2.0 
plus  up  to  4  heading  lines  per  page,  footing  line  every 
page,  footnotes,  keyboard  input  for  form  letters, 
special  characters  for  printer,  right  justify,  and  3K  addi- 
tional working  memory  for  editing.  $35 

TOTL  TIME  MANAGER  2.0  allows  you  to  create  per- 
sonal or  business  schedules,  calenders  of  events,  and 
checklists  of  activities.  Prints  56  different  bar  chart  for- 
mats. $25 


VIC  20  Is  a  registered  Irademark  of 

Commodore  Business  Machines. 


RESEARCH  ASSISTANT  2.0  allows  you  to  keep  track  of 
reference  data  and  create  sorted  keyword  cross 
reference  lists.  Keep  data  on  reference  sources:  author, 
title,  bibliography.  Keep  reference  notes:  page(s),  text, 
up  io  12  key  words,  date(s).  $25 

TOTL  LABEL  2.0  mailing  fist  and  label  program  features 
easy  editing,  add  or  delete  labels,  define  your  own 
labels  (width,  length,  number  of  printed  lines),  sort 
alphabetically  or  numerically  and  more.  $20. 

ALL  TOTL  2.0  series  programs  work  with  tape 
and/or  disk  and  require  VtC  20,  8K  expansion, 
cassette  deck  and/or  disk  drive,  VIC  printer 
or  RS-232  printer. 

MINVIC  cassette  programs  allows  soft-^ 
ware  written  for  the  unexpanded  VIC^ 
to  run  with  memory  expansion  in- 
stalled. $5 
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^^'^  ^  k%k  your  VIC 
Dealer,  or  Contact 

ARFON 
MICROELECTRONICS,  U.S. 
111  Rena  Drive 
Lafayette,  LA  70503 
(318)  988-2478 


The  Atari  Cruncher 


Andrew  Lieberman 


Many  longer  programs  could  benefit  from  ihis  memory- 
saving  technique,  which  saved  7,000  bytes  in  the  music 
DATA  within  the  author's  music  program. 


Programs  are  written  every  day  using  DATA  state- 
ments. Often  the  numbers  in  these  statements 
are  for  SOUND  and  PLOT  commands,  and  hap- 
pen to  be  in  the  range  of  0  to  255.  Frequently,  the 
program  loads  these  numbers  into  a  matrix.  This 
method  of  DATA  storage  is  inefficient;  it  wastes 
lots  of  memory. 

There  is,  however,  a  way  to  solve  this  prob- 
lem, and  an  easy  way  to  change  already  existing 
programs  to  a  more  compact  form.  Using  the 
"Cruncher,"  I  knocked  7K  -  that's  right,  7000 
bytes  -  off  a  music  program.  It  took  about  40 
minutes,  and  that  includes  debugging.  Many 
programs  can  easily  be  done  in  half  that  time. 

Each  character  on  the  Atari  has  an  ATASCII 
value  ranging  from  0  to  255.  Look  in  your  BASIC 
Reference  Manual,  Appendix  C.  Take,  for  example, 
the  letter  A.  Its  corresponding  number  is  65.  By 
using  this  code,  we  can  convert  each  number 
(using  one  to  three  digits)  to  a  single  character 
using  only  one  character.  It  would  be  a  very  tedi- 
ous process  if  we  took  each  number,  looked  it  up 
on  the  chart,  and  then  replaced  the  number  in  a 
program  with  a  single  character. 

That's  where  the  Cruncher  comes  in.  It  won't 
do  all  of  the  work,  but  it  will  do  most  of  it.  We 
can  further  save  memory  by  condensing  all  of 
these  single  characters  into  one  large  string  instead 
of  a  matrix.  This  is  the  big  memory  saver:  each 
character  in  a  matrix  takes  about  seven  bytes,  but 
in  a  string  takes  only  one.  So,  pull  out  a  program 
with  a  lot  of  numbers  and  let's  get  to  work.  {Note: 
This  is  a  standard  procedure.  Your  program  may 
require  modifications  of  the  process  of  conversion. 
Read  through  the  procedure  and  think  about  what 
you  are  doing;  otherwise,  you  may  find  yourself 
hopelessly  lost.) 

First,  type  the  following  subroutine  into  your 
Atari,  and  LIST  it  to  cassette  or  disk.  This  way 
you  can  load  it  on  top  of  the  program  to  be 
converted. 

O  A=PEEK< 136) +PEEK ( 137) *256: ?  "WHAT  L 

INE";: INPUT  X : TRAP  320O3:BDTO  32000 

32000  LI=PEEK (A) +PEEK <A+1 ) »256: IF  LI< 

>X  THEN  A=A+PEEK<A+2) : 60TD  3200 

O 
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32001  A  =  A-t-l:lF  PEEK(A)=90  THEN  READ  D 
:PDKE  A,D 

32002  GOTO  32001 

32003  END 

Second,  load  the  program  to  be  converted. 
Put  in  a  DIM  statement  and  DIMension  a  string, 
say  A$,  to  the  number  of  numbers  in  the  DATA 
statements.  If  your  program  READs  the  DATA 
and  then  puts  it  in  a  matrix,  get  rid  of  the  READ 
statements.  Otherwise,  change  a  routine  like  this: 

lOO  FOR  1=1  TO  lO0:READ  A,BiPLOT  A,B: 
NEXT  I 

to  this: 

100  FOfl  1=1  TO  100:  A  =  ASC  (A*(  I,  I)  )  5B  =  A 
SC fA« C I+l , I+l ) > :PLOT  A,B:NEXT  I 

or  better  yet: 

100  FOR  1=1  TD  lOOiPLOT  ASC ( A* < I , I > ) , 
ASC (A* CI+1 , I+l > ) 5NEXT  I 

If  your  program  handles  the  DATA  in  a  different 
way,  then  it's  up  to  you  to  figure  out  the  rest  of 
that  part  on  your  own. 

Now  we  are  almost  ready  to  convert  the 
DATA.  Before  we  can  put  the  characters  into  A$, 
we  must  have  an  A$.  It  is  already  DIMensioned, 
but  we  must  add  space  for  the  characters  in  the 
program.  Get  an  idea  as  to  approximately  how 
many  numbers  are  to  be  converted,  say  200.  Then 
type  something  like  this  into  your  program: 

50  A*il,50)="ZZZZZZZZZZZZZZZZZZZZZZ2Z 

ZZZZZZZZZZZZZZZZZZZZZZZZZZ" 
52  A*(51,100>="ZZZ2ZZZZZZZZZZZZZZZZZZ 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ" 
54  A*(101,150)="ZZZZ2ZZZZZZZZZZZZZZZZ 

ZZZZZZZZZZZZZZZZZ22ZZZ22222ZZ" 
56  A* ( 151 ,200)="ZZZZZZZZZZZZZZZZZZZ2Z 

2ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ" 
58  A*(201,225)="ZZZZZZZZZZZZZZZZZZZ2Z 

Z  Z  Z  Z  " 

It  doesn't  hurt  to  put  in  some  extras;  you  can  al- 
ways take  them  out  later.  To  easily  duplicate  a 
line,  just  type  it,  press  RETURN,  move  the  cursor 
back  to  the  line  number,  change  it,  and  press  RE- 
TURN. (NOTE:  You  must  use  capital  Z's.)  Once 
you  have  done  this,  type  RUN.  Tell  the  computer 
what  line  your  Z's  start  at  (in  our  sample,  50). 
Now,  wait  while  the  computer  figures  everything 
out.  When  READY  appears,  LIST  the  program 
and  see  what  happens.  Voila!  The  Z's  now  look 
like  a  lot  of  garbage! 

Fourth,  and  last,  get  rid  of  any  extra  Z's  and 
delete  line  0,  lines  32000  to  32003,  and  all  of  the 


numerical  DATA  statements.  Now  type  RUN  and 
watch  your  program  run  faster  than  ever.  Sit  back 
and  say  to  yourself,  "Gee,  that  was  easy.  What 
program  should  I  fix  next?" 

The  Mystery  Revealed 

For  those  of  you  who  would  like  to  know  how 
this  program  works,  I  will  explain  it  step  by  step. 
The  first  thing  the  computer  does  is  find  out  where 
the  program  is  stored  in  RAM.  By  PEEKing  ad- 
dresses 136  and  137,  the  Cruncher  finds  out  the 
first  address  of  the  program.  The  TRAP  is  so  that 
when  the  computer  is  out  of  DATA,  it  ENDs  with- 
out an  error. 

Next,  the  computer  finds  line  X.  The  first 
three  bits  of  each  line  give  verj'  important  infor- 
mation. The  first  two  tell  the  line  number,  and 
the  third  tells  the  length.  To  check  if  we  are  at  line 
X,  we  first  find  out  at  which  line  we  are.  If  LI  isn't 
equal  to  X,  we  must  advance  the  pointer  to  the 
next  line.  We  do  this  by  adding  the  length  of  the 
line  to  our  original  number  and  trying  again. 

Now  the  conversion  process  begins.  A  loop 
begins  that  checks  each  address  to  see  if  it  is  90, 
or  a  Z.  If  it  is,  the  program  READs  a  piece  of  DATA 
and  POKEs  it  into  the  program.  We  then  loop 
back  and  continue  the  process.  When  we  run  out 
of  DATA,  the  TRAP  is  sounded  and  the  program 
ENDs.  © 


CALL  NOW 
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PRODUCT  OR  SHIPPING 


800-821^ 


CAUFOrW 


-^^AR/  800 
^£C  8020  A 
OK.IDATA  62  a 
MX-60fT 


529  00 
449.00 
09.00 
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THE  SOFTWARE  AND  COMPOTER  SERVICE  STORES 
1 8639  1  /2  VENTURA  BLVD.  TARZANA,  CA.  91 356 
TOLL  FREE  800/821-2169  CALIF.  213/996-5722 
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ATARI  SPECIALS 

•  SUPER  PRICES 

400  16K     

S256,95 

PERCOM  D  D  ORlVF    ... 

■c 

545  95 

800  -13  K     

618  95 

PEPCOMS  D  DRIVE 

429  95 

BlODtBK  DRIVE    

.  419.95 

SIGNALMAN  MK  (I    

T7  95 

825  PRINTER 

.  564  95 

NEC  PRINTER  ie023A-Cl 

459  95 

8&0  INTERFACE     ---. 

15-95 

MAXELL  DISCS  (MD-1)    .. 

26  95 

BEAR  BOI  10M  SOFTWARE  PRICES 

ATARI 

INFOCOM 

Asteroids  (Rl    ........-....-, 

.  SJ5  95 

Zork  1.  II   III  (Dl  

S26  95 

Caverns  of  Mars  (D) 

..27  95 

Deadlint?  iOl   

33  95 

Centipede  (Rj 

..  31,95 

Slarcross  lOl    

26  95 

Missifc  Command  (H)    

.  26  95 

I.O.S. 

P.ic  Man  IH)    

.  3195 

Pool  1  5  (Dl    

S22  95 

Siar  Raiaers  (R( 

.  3195 

Pool  400  (P)    . 

26  95 

Super  Breaiioul  (R  |    

.  25  95 

Speedway  BiBsl  (R|    

26  95 

Assemtiler  Editor  iRj   

.  43  95 

Sufuiuat  ol  Ihc  fillesi  iR)    . 

26-95 

MiCtcsott  aasic  (D|    

.  64  95 

K-eVTE 

AUTOMATED  SIMULATIONS 

K-H.1/V  Shootout  (R|    

533  95 

In v;i5ion  Orron  iCSDI      

S1B95 

K-Rary  Krittcrs  (R)   

33  95 

TempIftOt  ApShai"  {C&D)     -,    . 

.  25  95 

K-Sl.ir  Patrol  (R) 

33  95 

DaEusfanes  of  Ryu  fCAOi  .,.. 

.    IJ95 

K-R.irT-  Anliks  (Rt    -....,.. 

.._. 

33  95 

Rescue  at  Rigel  (C&D  1    

.   19  95 

ON-LINE 

Star  Warrior  iCADi 

.   25  95 

Mission  Asteroids  (Dl    .... 

S16  95 

Cmsh   Gnimfite.  Ch   iC&Dl    . 

.    19  9S 

Crosstire  :CaDl 

19  95 

HicocnetiCaO)   

.   14  95 

Ja*ciealier  iCSD)    

19  95 

Dragons  Eye  {CSDI    

.   19  95 

Frogger  iC&D)  

22  95 

Grypi  of  the  Unflead  (Dl 

.   19  95 

Wizard  i  Princess  (D)  .... 

22  95 

Nighmiaro  (Di    

.    19  95 

Mousttaltach  iDI    

22  95 

Esc.ipp.Vulcans  Islana  [D)    .. 

.    19  95 

yiysSGs  (Dl    

22  96 

Cur5e  o(  Ra  (D|-  ---..--...., 

14  95 

Tnrt'St^olO  iDl  . .. .-  -.  - 

25  95 

BRODERBUND 

Ullima  1  iDj  . 

25  95 

AfiO''*  P^nic  iD)  , 

51995 

Utlinra  K  jnj    

3896 

Cnopiiltt'f  lOi  

.  22  95 

Ttit;  l^e.t  Step  (D)    

26  95 

Dendly  Secrets  {D!   

72  95 

ROKLAN 

Midf^ight  Magic  iDi    

22  95 

Gorf  (Oi     

S26  96 

Suir  Bla^pr  (Dl 

20  95 

tNuaid  of  Wor  IDI 

26  95 

Tf,ick  Anscd  (D)    .._-.,.... 

•9  95 

Ot'lute  Invacers  (Dl  ...... 

23  95 

DATASOFT 

Deluxe  invaactstRi  

26  95 

Basic  Compiler  iDl 

S66  95 

AntiSuO  Patrol  (O) 

19  95 

Te»t  Wizard  (Dl 

.  68  95 

SIRIUS 

Canyan  Climber  (C&Dt 

20  95 

Bandits  (01   

S22  95 

0  Riley  5  Mine  iCSDl     

23  95 

Cycloa  iDl    

19  95 

fiost-ns  Brigade  (CdDj  .-   ., 

.   23  95 

SnaKC  Byle  (Dl    

19  95 

Patifjc  Coast  Hiway  (CSDi   . 

20  95 

SnedKers  (0)    

19  95 

ShoDlirq  Arcade  (CSDj    

.  20  95 

SpaM  Egqs  (Dl   

1995 

Clowns  &  Balloons  <C&D|    ... 

.   20  95 

SYNAPSE 

Sands  o(  Egypt  SDj 

.   26  95 

Dodgeracer  iC&D]    

522  95 

Faifioms  40  iD)    ..-.-.. 

23  95 

PioT*?ctf>r  II  IC4DJ    --. 

22  96 

TtlPialJt  tOl   

39  95 

Nai.tiluS  iCSOl     

22  95 

GE8ELLI 

St*nie  (CAD)    . 

22  95 

Maicnrac^r  iCiOj    - 

519  95 

Cnichen  (CSDl    ., 

22  95 

Andiorrieda  (C&D    

.  22  95 

Shamus  (CADI  

22  96 

ParnfK^dt'r  (0^ 

.  2?.95 

PiCnic  Paranoia  iCiDI    ... 

22  95 

Dr  Gooticode's  Cavern  tDl  ., 

.   19  95 

Claim  Juniper  (CSDl   ..... 

22  95 

Emtiargo  (R> 

.  31,95 

File  Manager  800-  (Dl   

64  95 

FireQird  (fl)    

.  2895 

Dish  Manager' (Dl 

22  95 

Cair  or  write  for  ViC  20  or  APPLE  SoUware  prpces. 

*  Mar>y  other  proCucts  not  hStetJ.     D 

Disk  C-Casseite  R- Rom  Cartridge      11 

IMiiltilnyii 

M  (i 

SOtMiOBil 

^ 

^©oyCTS 

TO  ORDER  CALL  OR  WRITE 

TOLL  FREE:  1-800-338-3830  (orders  only).  For  .mo  anocatit 

rosiO  call  916-621.1090  terms  Centfieta  Ctiec^.  MO  0*  personal  cftech  (2  wAs  lo 
clear).  Bank  wire.  U  S  Fiinds  only  VlSA.MiC  aoa  3-".  iuicnarge,  inc  card  ■  4  <>«p 
date  SoirynoCOO  Calil  tosid  acoft'-sla.  Smp  &  riandlingaa0  4«.of  IM>r  SJIir 
Confl  US  (Call  to  stiip  otlier  areas)  Senc  52  for  catalog  gel  S2  of  coupon  next 
order  Inc  pnore  3  alt  Orders  Prices  subiecl  cnange  wo  notice  Dealer  inquiries 
welcome  Mail  to  OptomamConsumerProtJLCts-  Djw  CF.P  O  Bok  1039. Pt^cerville 
CA  95667 
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Super  Shell 
Sort  For 
PET/CBM 

John  W,  Ross 

There  are  many  programs  which  would  benefit  from  an 
extremely  fast  sorting  subroutine.  This  one  is  among 

the  fastest  ever  written  for  a  micro:  it  sorts  1000  names 
in  less  than  30  seconds.  The  version  here  is  for  PET/ 
CBM's  with  32K  of  memory. 


One  approach  a  programmer  can  take  to  gain  an 
increase  in  sorting  speed  involves  the  use  of  more 
sophisticated  sorting  algorithms.  This  approach  is 
useful  to  a  point,  but  has  ultimate  limitations,  not 
the  least  of  which  is  the  limit  imposed  by  the  use 
of  an  interpretive  language  like  BASIC. 

Suppose  you  finally  do  get  around  to  writing 
that  non-recursive  version  of  Quicksort,  and  you 
find  that  it  isn't  quick,  or  at  least  not  as  quick  as 
you  had  hoped. 

This  is  the  problem  that  faced  me  recently. 
The  answer  for  me  (and  you,  I  hope)  turned  out 
to  be  a  switch  to  machine  language  programming. 
This  resulted  in  a  really  dramaticincrease  in  speed. 
In  one  typical  application,  my  sorting  time  went 
from  54  seconds  to  less  than  two  seconds! 

There  are  other  machine  language  sorts 
around  -  why  should  you  consider  this  one?  It 
has  several  features  that  I  believe  make  it  unique. 
First  of  all,  it  is  very  convenient  to  use.  It  sorts 
any  character  array,  in  place.  You  do  not  have  to 
move  youi  data  to  a  special  location  or  assign  the 
array  a  particular  name.  It  can  be  incorporated 
into  any  program  without  disturbance. 

Second,  it  uses  a  Shellsort  algorithm  which  is 
quite  efficient  as  sorts  go  -  certainly  far  better 
than  the  oft-encountered  bubble  sort.  Finally,  it  is 
modular  in  design  -  the  actual  sorting  part  of  the 
program  can  be  extracted  from  the  framework 
and  replaced  with  something  more  efficient  if  you 
are  feeling  ambitious. 

To  get  a  feel  for  how  the  thing  works,  let's 
look  at  a  sample  application,  such  as  the  one 
shown  in  Program  l.(You  might  want  to  try  this 
out  on  your  favorite  BASIC  sort  first  to  establish  a 
benchmark.)  Lines  100-220  set  up  a  random  array 
of  1000  elements,  each  one  between  one  and  five 
characters  long.  This  is  the  array  to  be  sorted, 
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Lines  300-330  transfer  parameters  to  the  sort 
program.  In  lines  300  and  310,  we  POKE  the  ASCII 
codes  for  the  letters  of  the  name  of  the  array  we 
want  to  sort  into  memory  locations  32160  and 
32161.  If  the  array  name  has  only  one  letter,  128  is 
POKEd  for  the  second  letter.  For  instance,  if  we 
wanted  to  sort  the  array  CD$  we  would  use: 

POKE  32160,67  :  POKE  32161,68 

In  lines  320-330  we  POKE  a  two-byte  encoding  of 
N  into  locations  32162  and  32163,  where  N  is  the 
number  of  elements  to  participate  in  the  sort. 
Element  zero  is  never  sorted,  so  it  may  be  used 
for  special  applications.  That's  all  there  is  to  it. 
The  subroutine  is  called  in  line  350. 

An  error  code  is  returned  in  location  32164. 
This  is  zero  if  all  goes  well,  one  if  the  array  name 
cannot  be  founds  and  two  if  an  attempt  is  made  to 
sort  a  multi-dimensioned  array. 

You  will  note  that  the  program  lives  at  the 
top  of  user  memory,  from  $7DA0  to  $7F5F  in- 
cluding variable  storage.  Thus,  before  loading  the 
program,  you  must  reset  the  top  of  memory 
pointer  -  line  130  in  Program  2.  This  sets  the 
pointer  to  $7D9F  (32159  decimal). 

Program  1. 

100  REM  MACHINE  CODE  SORT  TEST  PROG 

RAM 
110  N=1000 
120  DIM  A$ (N) 
125  REM  CREATE  TEST  ARRAY 
130  FOR  1=1  TO  N 
140  :   N1=INT{RND(0) *5+l) 
150  :   A$="" 
160  :   FOR  J=l  TO  Nl 
170  :      BS=CHR$(INT(RND{0)*26+65) 

) 
180  :      A$=A$+B$ 
190  :   NEXT 
200  :   A$(I)=A$ 
210  NEXT 

220  PRINT  CHR$ (7) 
300  POKE  32160,65 
310  POKE  32161,128 
320  N2=INT(N/256) 
330  N1=N-N2*256 
340  Tl^TI 
350  SYS  32179 
360  T2=TI 

370  EC=PEEK (32164) 
380  IFEC=1THENPRINT"ERR0R  ~  ARRAY  N 

OT  FOUND":  GO  TO  420 
390  IFEC=2THENPRINT"ERR0R  -  DIMENSI 

ON  NOT  =  1":  GO  TO  420 
400  FOR  1=1  TO  N  :  PRINTA$ CD  :  NEX 

T 
410  PRINT:PRINT  N"ELEMENTS  SORTED  I 

N" (T2-T1)/60"SECONDS" 
4  20  END 


POKE  32163, N2 
POKE  32162, Nl 


Program  2. 


100  REM  MACHINE  CODE  SORT  LOADER 

110  REM 

120  REM  LOWER  TOP  OF  MEMORY  POINTER 

130  POKE53,125:POKE52,159:CLR 

140  REM  LOAD  PROGRAM 

150  GOSUB  30000 

160  END 

3  0000  READN,L:FORI=1TON:READX:POKEL,X 

:L=L+1:NEXT:RETURN 
30010  DATA429, 32179 
3  0020  DATA173,160,125,41,127,141,160, 

125,17  3,161,125,9,128,141, 

161,125 
3  00  30  DATA169,0,141,164,125,16  5,44,13 

3,84,165,45,133,85,160,0 
3  0040  DATA177,8  4,205,160,125,208,8,20 

0,177,8  4,205,161,125,24  0,4 

2 
3  0050  DATA160,2,177,8  4,141,16  5,12  5,20 

0,177,8  4,141,166,125,24,16 

5 
3  0060  DATAB4, 109, 16 5, 125, 133, 84, 165, 8 

5,109,166,125,133,8  5,197,4 

7 
30070  DATA144, 207, 24 0,205, 169, 1,14 1,1 

64,12  5,76,224,126,160,4,17 

7 
30080  DATA84, 20 1,1, 240, 8, 169, 2, 14 1,16 

4,125,76,224,126,24,165 
30090  DATA84,10  5,7,133,84,16  5,8  5,105, 

0,133,85,173,16  2,125,141 
30100  DATA177,12  5,17  3,163,125,141,178 

,125,173,178,125,208,12,17 

3,177 
30110  DATAl 25, 24 0,4, 20 1,1, 208, 3, 7 6, 22 

4,126,78,178,125,110,177 
30120  DATAl 2 5, 56, 17 3, 16 2, 125, 237, 177, 

125,141,17  5,125,17  3,163,12 

5,237 
3  013  0  DATA178,125,141,176,125,162,0,1 

38,141,168,125,141,169,125 

,173 
3  0140  DATA177,125,141,170,125,17  3,178 

,125,141,171,125,238,168,1 

25,208 
30150  DATA3, 2 38, 169, 125, 17 3, 169, 125, 2 

0  5,176,125,24  0,4,176,8  5,14 

4 
3  0160  DATA10, 173, 168, 125, 205, 17 5, 125, 

240,2,176,73,2  38,170,125,2 

08 
3  0170  DATA3, 238, 171, 125, 160, 3, 165, 84, 

133,88,133,90,165,85,133 
30180  DATA89, 133, 9 1,24, 165, 88, 109, 168 

,125,13  3,8  8,16  5,89,109,169 

3  019  0  DATA12 5, 133, 89, 24, 16 5, 90, 109, 17 
0,125,133,9  0,165,91,109,17 
1 

30200  DATA125,133,91,136,208,223,32,2 


2  5,126,17  3,167,125,240,163 

,48 
3  0210  DATA16 1,32,8 0,1 27, 162, 1,7 6, 115, 

126,138,20  8,129,76,52,126 
3  0220  DATA96, 16 0,0, 14 0,167, 125, 17 7, 88 

,141,172,125,177,9  0,141,17 

3 
30230  DATA125,200,152,20  5,172,125,240 

,2,176,15,205,17  3,125,240, 

25 
3  0240  DATAl 44, 23, 169, 1,141, 167, 125, 7 6 

,79,127,205,173,125,240,2 
30250  DATAl 76, 64, 169, 255, 14 1,167, 125, 

76,79,127,140,165,125,160, 

1 
3  0260  DATA177,88,133,8  6,200,177,8  8,13 

3,87,172,165,125,136,177,8 

6 
30270  DATA14 1,174, 125, 140, 165, 125, 160 

,1,177,9  0,133,8  6,200,177,9 

0 
3  028  0  DATAl 33, 87, 172, 165, 125, 177, 86, 2 

0  0,20  5,174,12  5,208,3,7  6,24 

0 
3  0290  DATA126,144,180,76,15,127,9  6,16 

0,2,177,88,72,177,90,145 
30300  DATA8 8, 10 4, 14 5, 9 0,136, 16, 243, 96 


COMMODORE  USERS 

Join  the  largest,  active  Commodore 
users  group  in  North  America  and  get— 

—  Access  to  ciub  library  of  over 
3000  free  programs. 

—  Informative  ciub  newsletter. 

—  The  latest  information  about 
the  PET,  CBM.VIC,  Super- 
PET  and  Commodore-64. 

Send   $20.00    ($30.00    overseas)    for 
Associate  IVIembership  to: 

Toronto  Pet  Users  Group 

P.O.  Box  100,  Station  'S' 
Toronto,  Ontario,  Canada  M5M  4L6 
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Atari 

Line  Range  Manipulator 


Chuck  Beach 


This  will  enhance  your  BASIC  editor  by  allowing  you 
to  copy,  delete,  or  move  entire  line  ranges.  The  utility 
takes  about  4Kand  urns  zvritten  in  the  upper  line  range 
(from  30000  to  31000),  allowing  you  to  use  the  lower 
30000  for  work. 


The  principles  involved  in  this  utility  have  been 
demonstrated  in  several  COMPUTE!  publications. 
An  article  in  COMPUTEVs  First  Book  of  Atari  ("The 
Ouch  in  Atari  BASIC")  described  some  Atari 
BASIC  limitations  and  inspired  me  to  put  together 
a  line  range  manipulation  utility.  Another  article 
in  the  same  book  ("Inside  Atari  BASIC")  showed 
how  to  PEEK  at  the  line  number  of  your  BASIC 
program.  And  it  was  the  June  1982  issue  of 
COMPUTE!  ("A  Self-Modifying  P/M  Graphics  Util- 
ity") that  first  demonstrated  to  me  the  technique 
which  let  a  program  manipulate  itself. 

There  are  two  methods  you  can  use  to  incor- 
porate this  utility  in  your  programs.  One  way  is 
to  simply  type  up  the  lines  into  your  program  for 
each  and  every  use.  Another,  more  desirable 
method  is  to  type  up  the  utility  separately,  LIST  it 
to  a  device,  then  use  the  ENTER  command  to 
merge  the  LISTed  into  your  BASIC  program.  Be 
sure  that  the  line  range  for  the  utility  is  free  to  use 
so  you  don't  lose  some  nifty  routine.  Another 
caution:  check  that  your  program  won't  acciden- 
tally fall  into  the  utility  logic. 

The  Options 

To  use  the  utility,  just  enter  GOTO  30000.  The 
utility  will  enter  a  menu  and  allow  you  to  select 
whether  you  want  to  Copy,  Move,  Delete,  or 
Count  a  range  of  lines.  Select  an  option  and  follow 
the  directions. 

For  the  DELETE  option,  you'll  be  asked  for  a 
range.  The  specified  range  is  then  deleted. 

For  MOVE,  you'll  be  asked  a  source  range  to 
be  moved.  After  verifying  that  the  range  is  valid, 
you'll  be  prompted  for  a  target  line  number  (where 
the  source  range  is  to  be  moved)  and  an  increment 
value.  The  source  range  is  then  copied  to  the  target 
line  number,  with  each  copied  line  incremented 
by  the  value  specified.  As  each  line  is  copied,  it  is 
also  deleted  from  the  source  range. 

For  the  COPY  option,  you'll  be  asked  for  a 
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source  range.  After  verifying  that  the  line  range  is 
valid,  you'll  be  prompted  for  a  target  line  number 
and  an  increment  value. 

For  a  COUNT  operation  (spelled  KOUNT  in 
the  menu),  you  are  asked  for  a  line  range.  The 
utility  will  then  return  the  number  of  lines  within 
that  range. 

The  END  option  interrupts  the  utility  with  a 
STOP  command.  It  was  designed  so  you  can  in- 
terrupt the  utility,  do  some  other  function  (further 
editing,  saving  the  file,  etc.),  then  issue  the  CONT 
to  reenter  the  utility  menu.  Of  course,  if  you  ex- 
ecute any  other  code,  this  will  change  the  "next 
line"  pointer,  and  you'll  have  to  reenter  the  utility 
through  more  conventional  methods. 

For  all  operations  (except  COUNT  and  END), 
the  source  range  is  limited  to  100  lines.  This  was 
an  arbitrary  figure.  Since  line  numbers  are  stored 
in  an  array,  a  larger  range  capacity  would  require 
more  storage.  The  utility  already  takes  up  about 
4K;  if  it  took  up  any  more,  the  overhead  might 
make  it  impractical  for  an  8K  computer.  Feel  free 
to  expand  the  arrays  by  changing  the  D  value  in 
line  30005. 

You  will  find  that,  unlike  other  self-modifying 
programs,  this  one  allows  you  to  watch  the  mod- 
ifications in  action.  Not  only  do  you  have  some- 
thing to  watch,  but  you  can  also  get  some  idea 
how  far  along  a  particular  operation  is.  Don't  ex- 
pect this  thing  to  whiz  through  a  100  line  move  in 
a  couple  of  seconds.  In  a  large  program,  one  line 
change  means  a  lot  of  shifted  text.  In  fact,  the 
speed  of  the  changes  increases  noticeably  as  more 
lines  are  deleted  from  the  program. 

Other  Uses 

You  can  also  use  this  utility  to  renumber  program 
lines.  The  simplest  method  would  be  to  MOVE 
the  source  range  to  an  unused  target  range,  then 
MOVE  it  back  using  the  desired  increment.  In 
some  instances,  however,  you  can  renumber  in 
one  operation.  The  reason  is  that  the  MOVE  pre- 
calculates  all  source  line  numbers  and  moves  each 
line  one  at  a  time. 

Therefore,  if  you  have  a  range  of  lines  that  is 
incremented  by  X,  you  can  safely  MOVE  that 
range  to  the  same  beginning  line  number  with 
any  increment  smaller  than  X.  There  are  many 


You've  invested  a  lot  of  time  and  money  into  your  computer  . . . 

Ifs  time  that  investment  paid  off! 


THE     COLOR     ACCOUNTANT 


The  Programmer's  Institute  introduces  THE  COLOR  ACCOUNTANT,  the  only  complete  personal  financial  package 
specifically  designed  for  the  Atari  400/800  and  VIC-20  computers.  This  unique  package  includes: 

1.  Complete  Checkbook  Maintenance      5.  Payments/ Appointments  Calendar        8.  Home  Budget  Analysis 

2.  Chart  of  Accounts  Maintenance  6.  Color  Graph  Design  Package  9.  Decision  Maker 

3.  Income /Expense  Statement  (graphs  any  files)  10.  Mailing  list 

4.  Net  Worth  Statement  7.  Check  Search 


After  the  initial  setup.  THE  COLOR  ACCOUNTANT  requires  less 
than  an  hour  of  data  input  each  month. 

The  checkbook  maintenance  program  is  the  key  to  the  entire  package. 
Once  your  checkbook  is  balanced,  the  checkbook  summary  file  will  auto- 
matically update  the  home  budget  analysis,  net  worth,  and  income/ 
expense  statements.  You  can  then  graph  any  file,  record  bills  and  appoint- 
ments, make  decisions,  print  a  mailing  list,  and  analyze  various  accounts. 

All  programs  are  menu-driven  and  allow  add /change/delete.  Files 
and  statements  can  be  listed  to  screen  or  printer,  and  saved  to  casette  or 


The  perfect  supplement  to  THE  COLOR  ACCOUNTANT,  ne  Tax  Handler  includes: 

1.  Complete  From  IIMO  3,  Schedule  G  (Income  Averaging) 

2.  Schedule  A  (Itemized  Deductions)  4.  Schedule  B 

This  year  let  The  Tax  Handler  prepare  your  taxes  ($34.95  cassette,  S39.95  diskette). 


diskette.  THE  COLOR  ACCOUNTANT  also  comes  with  60  pages  of 
documentation  that  leads  you  step-by-step  through  the  entire  package. 
The  Atari  400/800  requires  24K  cassette  and  32K  diskette;  the  VlC-20 
requires  13K.  ($74.95  cassette,  $79.95  diskette). 


Add  S3  for  postage  and  handling. 

For  inhmmithvi:  l-973-%7-()Sb7 

See  your  local  dealer  or  order  direct: 
THE  PROGRAMMER'S  INSTITUTE 

a  division  of  FUTUREHOUSE 
P.O.  BOX  3191,  DEPT.  C 
CHAPEL  HILL,  NC  27514 


1-800-334-SOFr 

Mon-Fri  10-6;  Sal  11-3 
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At  Last,  A  Program  to 
Test  Your 
Programming 
Potential 

Give  yourself  or  your  family 

the  opportunity  to  be 
in  demand  in  the  job  market. 
PASE,  Programmer  Aptitude  Self  Evaluation,  can  allow 
you,  at  home  on  your  own  Atari  400  or  800  to  measure 
your  potential  for  the  field  of  computer  programming.  For 
the  first  time,  this  program  offers  the  novice  a  try  at 
programming  with  absolutely  no  prior  computer 
experience  or  knowledge  of  a  computer  language. 
Presented  in  a  game  format,  PASE  will  instruct  you 
through  every  step  of  a  first  program  to  give  you  a  feel  for 
what  actual  computer  programming  is  like.  PASE  is 
suitable  for  both  adults  and  children,  excluding  no  one 
from  discovering  their  aptitude  for  a  field  that  has 
nowhere  to  go  but  up! 

For  the  ATARI^^ 

Home  Computer 
16KTape 

Send  Check  or  money  order  to 

/^//y>17>1  CORPORATION 

COMPUTER  PROFESSIONALS 
3057  College  Heights  Blvd.,  Allentown,  Pa.  18104 
(215)820-9577 


$19^5 
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situations  in  which  the  MOVE  can  be  used  as  a 
renumber  operation,  but  try  to  gain  an  under- 
standing of  just  how  the  utility  is  doing  it  before 
trying  anything  fancy. 

You  may  also  use  this  utility  for  interspersing 
lines.  For  instance,  if  the  target  range  starts  at  100 
and  is  incremented  by  10,  you  can  safely  MOVE 
or  COPY  to  105  with  an  increment  of  10. 

For  all  MOVE  and  COPY  functions  (where 
the  source  and  target  overlap),  please  remember 
that  the  program  does  not  ensure  that  unintended 
lines  won't  be  deleted.  Back  up  your  file  often  as 
you  work  with  this  until  you  get  the  hang  of  it. 

Techniques  In  The  Program  Itself 

Some  of  the  techniques  used  in  this  program  may 
not  be  immediately  apparent.  If  you  do  not  have 
the  COMPUTE!  articles  handy  for  reference,  here 
is  an  explanation  of  some  of  the  tricks  used: 

•  Making  the  computer  accept  commands 
from  screen. 

This  is  done  by  modifving  the  lOCB. 

POKE  842,13  -  Sets  the  lOCB  to  accept 
input  only  from  the  screen  starting  at  the 
cursor  position. 

POKE  842,12  -  Resets  the  lOCB  to  resume 
norma!  input  modes. 

If  the  IOCS  is  not  reset  to  12,  either  by  a 
screen  command  or,  in  this  case,  by  the  pro- 
gram, your  computer  will  lock  up  and  be 
slightly  less  useful  than  the  "MEMO  PAD" 
mode.  Not  even  SYSTEM  RESET  will  help 
you  now.  Your  onlv  alternative  is  to  re-IPL 
with  the  ON/OFF  switch. 

To  ensure  that  the  lOCB  is  reset,  the  last 
screen  command  is  a  CONT  instruction.  The 
utility  is  then  reentered  at  the  line  following 
the  last  STOP  instruction.  At  this  point,  the 
lOCB  is  reset  for  normal  input.  (This  utility 
actually  puts  two  CONT  statements  on  the 
screen  as  a  precaution.) 

One  cautionary  note:  please  practice  with  it 
before  using  it  on  something  you've  spent 
a  while  developing.  Though  errors  in  pro- 
grams are  always  annoying,  an  error  in  a 
self-modifying  program  can  be  positively 
disastrous! 

•  Finding  the  BASIC  line  numbers. 
Location  136/137  of  BASIC  memory  con- 
tains the  LH  (low/high)  address  of  the  first 
line  of  the  program.  Each  tokenized  line  con- 
tains its  line  number  in  the  first  two  bytes  in 
the  usual  LH  format.  The  third  byte  contains 
the  displacement  from  the  beginning  of  the 
line  to  the  beginning  of  the  next  hne. 

•  Trapping  and  displaying  an  error  number. 
When  the  TRAP  is  sprung,  the  error 

number  may  be  found  at  location  195  in  mem- 
or)^ 
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Program  Description 

Lines  30000-30005  -  Start  of  utility.  Define  arrays. 
Set  variables. 

Lines  30010-30015  -Menu  to  options. 
Lines  30020-30040  -  Determine  user  selection  and 
branch  to  desired  code. 

Lines  30060-30070  -  END  option  stops  and  is  fol- 
lowed by  branch  to  menu  to  allow  user  to  enter 
CONT  to  continue. 

Line  30090  -  Subroutine  to  set  screen  up  for  self- 
modify  code. 

Lines  30091-30092  -  Subroutine  to  invoke  self- 
modification. 

Line  30095  -  Subroutine  to  retrieve  next  line  ad- 
dress and  number. 

Lines  30100-30150-  DELETE  subroutine. 
Lines  30200-30250-  MOVE  subroutine. 
Lines  30300-30350    COPY  subroutine. 
Lines  30400-30490    KOUNT  subroutine. 
Lines  30500-30530  -  Subroutine  to  get  source  line 
range. 

Lines  30550-30560-  Subroutine  to  get  target  line 
number  and  increment  value. 
Line  30580  -  Error  trap. 


30000 
30005 
30010 

3001S 


30020 
30025 
30030 
30035 
30040 
30045 


30060 
30070 
30090 
30091 

30092 

30095 


301  CO 
30105 

301  lO 

301  15 


3O120 
30125 


30150 


LINE  MANIPULATION  UTILI 
A  CD)  , B  <D>  , A*  < 1 )  , L* (25 


?  "  LINE 
LITY":? 


REM  — > 
TY  <  — 
D=100: DIM 
> , ER* (5) 

TRAP  305B0:?  "<;CLEAR>": 

RANGE  MANIPULATION  UTI 

:?  :?  L»5?  :7  :L*="" 

?  "SELECT  (D)ELETE,   (M) 

•C7  SPACES^  <K)0 

:?  "SELECT 

THEN  30100 

THEN 

THEN 

THEN 

THEN 


IF 
IF 
IF 
IF 


■D" 
•M" 
■C" 
'K" 


30200 
30300 
30400 
30060 
L* (2, 2) =A*: 
REENTER. " ; 


OPY, ":? 
(E) ND" : ? 
IF  A*  = 

A«  = 

A4  = 

A*  = 

A«="E 
L* ( 1 , 1 ) =" ' " 
="'  UNKNOWN 
10 

STOP 

GOTO  30010 
?  CHR* ( 125) : ? 
?  :?  :?  "CONT 
N  O.OiPQKE  B4 
POKE  842, 12: ? 
RN 

ADDR  =  AD0R-t-PEEK  (  ADDR  +  2)  : 
K ( ADDR) +PEEK (ADDR+1 ) »25 


DVE,   <C) 
UNT,  OR 
INPUT  A* 


L*  <3,25) 
GOTO  300 


jRETURN 
':?  "CONT"; 
I,   13:ST0P 

CHR*  < 125)  ; 


POSITIO 

?  :RETU 

LNUM=PEE 
6: RETURN 


REM  DELETE 

?  :?  "DELETE" ;: BDSUB  30500:IF  C 

=0  THEN  3015O 

X1=INT<C/15> : X2=C-(X1«15) : IF  XI 

=0  THEN  3012O 

FOR  Y1=0  TO  <X1-1):S0SUB  30090: 

FOR  Y2=l  TO  15:PRINT  A(Y1«15+Y2 

)!NEXT  Y2:G0SUB  30091;NEXT  Yl 

IF  X2=0  THEN  30130 

GOSUB  30090SF0R  Y 1  =•  1  TO  X2:PRIN 

T  A (Xl«15+yi ) :NEXT  YliSOSUB  300 

91 

L*<1 ,LEN(STR* (C)  )  )=STR*(C>  s L« <  ( 


LEN(L«) +1)  ,25>  =■■  LINES  DELETED. 

"sGOTD  30010 
30200  REM  MOVE 

30205  ?  :?  "MOVE"; :SOSUB  3OS00:lF  C=0 
THEN  L*="NULL  RANGE  SPECIFIED. 

":GOTO  30010 
30210  ?  :?  "MOVE  TO";iGOSUB  30550 
30215  FOR  Xl=l  TO  C:G03UB  30090sLIST 

A  (XI  ): POSITION  2 , 3 : L 1 =LEN (STR* < 

A(X1  )  )  )  :L2  =  LEN(STR«  CB(Xl)  >  ) 
30220  FOR  Yl  =  l  TO  Lis  PRINT  "  "}:NEXT 

YlzIF  L2<=L1  THEN  30230 
30225  FOR  yj=l  TO  (L2-L1) :PRINT  " 

tINSERTJ "; :NEXT  Yl 
3023O  POSITION  2,3:PRINT  B<X1):?  :?  s 

PRINT  A<Xl):GOSUB  30091:NEXT  XI 
302S0  L« (1 ,LEN<STR« (C) ) ) =STR* (C) : L* ( ( 

LEN(L*) +1 ) , 25) ="  LINES  MOVED."; 

GOTO  30010 
30300  REM  COPY 

30305  ?  ;?  "COPY" ; : GOSUB  30500:1F  C=0 
THEN  L«="NULL  RANGE  SPECIFIED. 

":SOTO  30010 
30310  ?  :?  "COPY  TO" ; j GOSUB  30550 
30315  FOR  Xl=l  TO  C:6DSUB  30090;LIST 

A  (XI )  s POSITION  2, 3:L1=LEN (STR» ( 

A  (XI )  )  )  : L2  =  LEN (STR* (B (XI >  )  ) 
30320  FDR  Yl=l  TO  L1:PRINT  "  "jsNEXT 

YliIF  L2<=L1  THEN  30330 
30325  FOR  Yl  =  l  TO  ( L2-L1 )  ; PR  I  NT  " 

{INSERT>"; sNEXT  Yl 
30330  POSITION  2,3:PRINT  B<X1);" 

CA  DOWNJ";QDSUB  30091:NEXT  XI 
30350  L* ( 1 ,LEN(STR* (C) ) )=STR»(C) : L* ( < 

LEN(L*)-t-l)  ,25)="  LINES  COPIED." 

:GOTO  30010 
3O400  REM  COUNT 
30405  ?  "COUNT  RANGE  (FROM, TO)  ";:INP 

UT  LI,L2:IF  L2>32767  THEN  L2=32 

767 
30410  IF  L2<L1  THEN  ?  "  BAD  RANGE.,  RE 

ENTER. ":GOTO  30405 
30415  ADDR=PEEK (136) +PEEK (137) «2565LN 

UM  =  PEEt<  (ADDR)  +PEEK  (ADDR+1  )  *256: 

c=o 

30420  IF  L1>LNUM  THEN  GOSUB  30095:G0T 

0  30420 
30425  IF  L2>LNUM  THEN  C=C+1jS0SUB  300 

95iG0T0  30425 
3049O  L* ( I ,LEN(STR* (C)  ) >=STR*<C)  s  L* (  < 

LEN(L«>+1> ,25)="  LINES  COUNTED. 

"sGOTO  3O010 
305OO  ?  "  RANGE   (FROM, TO)   ";: INPUT  LI 

,L2:IF  L2>32767  THEN  L2=32767 
30505  IF  L2<L1  THEN  ?  "  BAD  RANGE.  RE 

ENTER.": GOTO  30500 
30510  ADDR=PEEK(136) +PEEK(137) »256;LN 

UM=PEEK( ADDR >+PEEK( ADDR+1) »256: 

c=o 

30515  IF  L1>LNUM  THEN  GOSUB  30095jeOT 

0  30515 
30520  IF  L2<LNUM  THEN  RETURN 
30525  IF  C<D  THEN  C=C+ 1 : A ( C ) =LNUMs GDS 

UB  30095:60T0  30520 
30530  L*="RANGE  TOO  LARGE  FOR  DIM.":P 

OP  jGOTO  3O010 
30550  ?  "  RANGE  (LINE  »,INCRE)   ";:INP 

UT  L1,L2 
30555  FOR  Xl=l  TO  C : B ( X 1 ) =L 1 + ( X 1 -1 ) *L 

2sIF  B(X1)<32768  THEN  NEXT  XlsR 

ETURN 
30560  ?  "  BAD  LINE  NUMBER  IN  RANGE.  R 


EENTER. ": GOTO  30550 
305BO  ER*=STR» ( PEEK ( 1 95 ) ) ; ? " ERROR 
MBER  ";ER*:POP  : GOTO  30060 


NU 
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RAM 

For  ATARI 
48K  RAM  BOARD  FOR  THE  400 

with  Lifetime  Warranty 

<  Highest  quality  available 

<  Reduces  power  consumption 
•  Reduces  heat 

48K  Board  i4oo)  $175 
32K  Board  (400/8001  $  90 
16K  Board      (soo)       $  60 

FREE  SHIPPING  ANYWHERE  IN  U.S.A. 

Intec 

Peripherals 
Corp 

906  E.  Highland  Ave. 
San  Bernardino,  CA  92404 

(714)881-1533 

ATARI,  400.  BOO  art  Trademarks  of  ATARI,  Inc. 


HYPERCARTRIDGE® 
for  ATARI^  400/800  * 


16K 


S39 


w/o  EPROMs/ROMs 


FOfl  SOFTWARE  DEVELOPERS  AND  HOBBYISTSt 

extend  memory  of  16K  RAM  and  32K  RAM  computers 

create  16K  cartridges  easily  with  an  EPROM  programmer 

combine  ATARI*  BASIC  ROMs  with  your  own  subroutines  on 

ROM/EPROM 

eliminate  need  for  disk  drive  and  extra  RAM  for  lengthy  programs 


CONFIGURATIONS: 

#1     Any  combination  of  4  2532 
EPROMs/2332  ROMs 

#2     Two  ATARI  ROI^s  and  two 
2532's  (or  2332's> 
SPECIFY  WITH  ORDER 


2532  4K  EPROMs 

S7  50  each 

with  cartridge  order  only 


CHAMELEON  COMPUTING® 

Dept  of  Physics  &  Astronomy,  Sox  119-C 

Dickinson  College.  Carlisle.  PA  17013 

•    '  1717)  245-1717 

Please  add  SI  50  shipping/handling 

PA  residents  add  6%  sales  tax 

Quantity  discounts  available    CHECK.  MC.  VISA 

•  Trademark  ol  ATARI   I^C 
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Easy  Apple  Editing 


Rolond  Brown 


This  editor  routine  provides  a  powerful  utility  for 
Applesoft  programmers:  the  ability  to  easily  modify 
BASIC  program  lines. 

The  Apple  11+  was  created  for  its  advanced 
BASIC.  Programming  in  Applesoft  is  much  better 
and  easier  than  with  integer  BASIC,  One  main 
problem,  however,  with  Applesoft  is  its  editing. 
Some  people  invest  in  a  ROM  editor,  others  create 
their  programs  using  a  text  editor,  and  others  just 
suffer  with  the  frustrating  ESCape  codes.  Pre- 
sented here  is  a  3/4K  machine  language  program 
for  the  Apple  II  +  48K  or  equivalent  with  DOS 
3.3. 

The  BASIC  Line  Editor  will  not  destroy  the 
current  BASIC  program,  but  will  destroy  its 
strings.  Once  saved  on  disk  as  a  binary  file.  Editor 
can  be  loaded  into  memory  by  the  command: 

IBRUN  B.L.E.,A$9A0O 
To  edit  a  BASIC  program  line,  type 

1&  (line  number) 
for  example, 

]&ioo 

This  will  clear  the  screen,  display  the  line,  and 
place  the  cursor  at  the  top  left  of  the  screen.  The 
line  is  displayed  in  a  different  format  from 
Applesoft's.  The  differences  are:  the  line  is  con- 
tinuous instead  of  centered  on  the  screen,  there 
are  no  spaces  in  the  line  except  between  quotes, 
and  all  control  characters  are  displayed  in 
inverse. 

In  the  Editor  numerous  commands  are  avail- 
able to  you.  These  commands  edit  the  line: 

CTRL-B  block  back 

-C  convert  hex  to  decimal 

-D  delete 

-F  block  forward 

-H  back  arrow 

-I  insert 

-M  return 

-S  search 

-T  truncate 

-U  forward  arrow 

-V  verbatim 

ESC  return  to  BASIC 

CTRL-B  moves  the  cursor  back  to  the  previous 
colon,  or  if  there  is  no  previous  colon,  the  begin- 
ning of  the  line. 

CTRL-C  clears  the  bottom  of  the  screen,  places 
a  $  prompt  on  the  screen  and  allows  a  line  to  be 
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input.  This  line  is  converted  to  decimal,  printed, 
and  the  cursor  is  returned  to  its  original  position 
on  the  line.  This  can  be  used  to  convert  bytes  in 
hex  that  need  to  be  POKEd/PEEKed. 

CTRL-D  deletes  the  character  at  the  cursor. 

CTRL-F  moves  the  cursor  to  the  next  colon, 
or  if  there  is  no  next  colon,  to  the  end  of  the  line. 

CTRL-H  (back  arrow)  moves  the  cursor  back 
one  space. 

CTRL-1  inserts  a  space  in  the  line  at  the  cursor 
position.  Note:  CTRL-1  will  not  insert  at  the  top 
left  of  the  screen. 

CTRL-M  (return)  can  be  entered  at  any  place 
in  the  line  and  the  entire  hne  will  be  entered  into 
the  program. 

CTRL-S  searches  for  the  next  character 
entered. 

CTRL-T  truncates  the  line  at  the  cursor  posi- 
tion, so  the  cursor  is  at  the  end  of  the  line  +  1. 

CTRL-U  (forward  arrow)  moves  the  cursor 
fon^^ard  one  space. 

CTRL-V  allows  raw  control  characters  to  be 
entered  into  the  line.  This  can  be  used  to  enter 
returns  or  backspaces  for  easier  printing  control. 

ESC  will  exit  the  Editor  with  the  line  un- 
touched (so  if  you  make  a  mistake,  the  hne  is  not 
lost). 

The  Editor  provides  a  <  at  the  left  side  of  line 
7  as  a  guide  to  where  BASIC  truncates  its  lines. 
This  will  not  affect  your  line  if  you  pass  the  line 
through  it. 

Typing  It  In 

Program  1  is  a  BASIC  program  which  loads  the 
machine  language  for  the  Editor  into  memory.  If 
the  DATA  statements  have  all  been  entered  cor- 
rectly, the  program  will  provide  instructions  for 
saving  the  binary  file  to  the  disk,  which  should  be 
done  immediately.  If  an  error  is  detected  in  the 
data,  the  program  will  stop.  If  this  happens,  check 
your  DATA  statements  carefully,  correct  all  mis- 
takes, and  run  the  program  again. 

Program  Explanation 

Loading  the  program  resets  the  stack  to  the  same 
level  as  BASIC  does,  sets  up  the  ampersand  vector 
($3F5),  clears  the  screen,  moves  the  DOS  buffers 
down  so  it  is  safe,  prints  the  htle  and  restarts 
BASIC. 

The  entry  of  the  program  uses  BASIC  routines 
to  read  in  the  line  and  find  the  line  in  memory.  If 
the  line  is  not  there,  the  program  returns  to 


BASIC. 

The  line  is  disassembled  into  the  input  buffer 
($200-$2FF)  by  using  a  modified  version  of 
CHRGET.  If  the  character  is  text,  CHRGET  places 
it  in  the  line.  If  the  character  is  one  representing  a 
command,  CHRGET  looks  it  up  in  the  table  of 
BASIC  commands  and  puts  the  command  name 
in  the  buffer.  Once  the  end  of  the  hne  is  reached, 
CHRGET  enters  the  edit  section  of  the  program. 

The  edit  program  displays  the  line,  gets  a 
character  from  the  keyboard,  and  processes  it. 
Explanations  of  the  different  commands  would 
take  too  long,  but  fairly  adequate  documentation 
of  the  program's  workings  can  probably  be  un- 
derstood by  many  Apple  owners.  If  you  do  not 
understand  any  of  the  Editor  commands,  just 
experiment  with  them  for  a  while. 

lOO   FOR  I  -  39424  TO  4006Si  READ  AiCK  -  CK  -t- 

Ai  POKE  I, At  NEXT 
110   IFCK<   >  8B754  THEN   PRINT  "ERROR  IN 

DATA  STATEMENTS"!  STOP 
120   HOME  I  PRINT  i  PRINT  "BASIC  LINE  EDITOR 
INSTALLED  AT"i  PRINT  "LOCATIONS  39424- 

40065  <»9A00-9C81)"i  PRINT 
130   PRINT  "TYPE  'BSAVE  B.L.E. , A«9AOO,L»202' 

"I  PRINT  "TO  STORE  BINARY  FILE"i  PRINT 


t20 

DATA 

630 

DATA 

640 

DATA 

650 

DATA 

660 

DATA 

670 

DATA 

680 

DATA 

690 

DATA 

700 

DATA 

710 

DATA 

7ZO 

DATA 

730 

DATA 

740 

DATA 

750 

DATA 

760 

DATA 

770 

DATA 

780 

DATA 

790 

DATA 

800 

DATA 

QIC 

DATA 

820 

DATA 

830 

DATA 

840 

DATA 

850 

DATA 

860 

DATA 

870 

DATA 

880 

DATA 

890 

DATA 

900 

DATA 

910 

DATA 

920 

DATA 

930 

DATA 

940 

DATA 

950 

DATA 

960 

DATA 

970 

DATA 

980 

DATA 

990 

DATA 

1000 

DATA 

154,201, 132,208,24,228,252,176 
245, 198,252, 134,249, 1B9, 1,2 
157, 0, 2, 232, 228, 252, 144 , 245 
166, 249, 76, 171 , 154, 201 , 130, 208 
38,224,0,240, 18,198,250,16 
17, 160,39,132,250,198,251, 16 
9, 160, 0, 132, 251 , 132, 250, 76 
193,154,202,240,250, 189,0,2 
201,58,208,225,76,193,154,201 
134,208, 12,228,252, 176,232, 169 
58,32,58,136,76,193, 154,201 
147,208,11,32,12,253,41,127 
32,58, 156,76, 193, 154,201, 150 
20S, 18,32, 12, 253,201 , 160, 176 
109, 41 , 127, 157, 0,2,  32,  240 
253,76,240,154,201, 148,208,5 
134, 252, 76, 171 , 154, 201 , 131 , 208 
66,  134, 249, 162, 0, 189, 0, 2 
157,0,187,232,208,247,169,8 
133,37,160,0,32,66,252, 169 
164,133,51,32, 103,253,32,199 
255,32, 167,255,32, 142,253, 169 
189, 32, 240, 253, 165, 63, 166, 62 
32,36,237, 162,0, 189,0, 187 
157,0,2,232,208,247, 166,249 
76,193,154,201,155,240,21,201 
160, 144, 1 1 , 32, 240, 253, 41 , 127 
157, 0, 2, 76, 240, 154, 32, 226 
251 , 76, 193, 154, 32, 88,  156, 76 
208, 3, 133, 255, 164,250,200, 132 
250, 192,40, 144,6, 160,0, 132 
250,230,251,232,228,252,176,7 
189,0,2,197,255,208,229,96 
169, 15,133,37,76,34,252,230 
184,208,2,230, 185, 160,0, 177 
184.56,233,48,56.233,208,96 
194,193,211,201,195,160,204,201 
206, 197, 160, 197, 196, 201 ,212, 207 
210,0 


ATTEIMTIOIU 
PROGRAMMERS!! 

DATASOFT  is  currently  seeking  programs  and 
programmers  to  add  to  their  rapidly  growing 
and  expanding  operation.  A  leading  marketer 
and  developer  of  personal  computer  software, 
DATASOFT  offers  experienced  assembly- 
language  programmers  the  opportunity  to  join 
their  staff  to  develop  and  translate  arcade 
games  such  as  ZAXXON^",  as  well  as  to  author 
original  material  for  their  games,  education  and 
home  management  product  lines.  DATASOFT 
pays  competitive  salaries,  plus  bonuses  based 
on  product  performance.  Relocation  assistance 
is  available,  if  needed. 

If  you  have  working  knowledge  of  Atari,  Apple, 
Tl,  or  Commodore  operating  systems,  graphics, 
animation  and  sound,  call  or  write  Melinda 
Storch  at: 


Dal 


Dqie; 


XiiS^  COMPuTEP  SOnWARE 

9421  Winnelka  Ave 

Chalsworth,  CA  9131  1 

(2131  701-  6161  /(SOO)  423-5916 

ZAXXONand  SEGA  are  registered  trademarks  of  Sega  Enterpnses. 
DATASOFT  is  a  registered  trademark  of  Datasoft.  Inc. 


"Stringing"  Atari 
iVIactiine  Code 


Edward  C,  Smith 


Atari  BASIC  provides  the  user  with  page  6  of  mem- 
ory for  storir\g  machine  code  programs  executed 
via  the  USR  function.  Page  6  is  by  definition 
hexadecimal  locations  600  to  6FF  (1536  to  1791 
decimal).  With  the  increasing  use  of  machine  code, 
the  programmer  is  sometimes  faced  with  the  prob- 
lem of  an  overcrowded  page  6.  {See  "Insight:  Atari" 
this  month  for  further  comments  on  this  topic  -  Ed.) 
What  are  the  alternatives? 

One  solution  is  to  float  programs  in  memory 
by  transferring  machine  code  bytes  from  data 
statement  lines  to  an  Atari  string  which  then  be- 
comes addressable  with  the  ADR  function.  To 
qualify  for  "stringing,"  the  machine  code  must  be 
fully  relocatable  -  no  JMP's,  no  JSR's  and  no  data 
tables  may  be  enclosed  within  it.  In  addition,  the 
first  byte  of  the  machine  code  must  be  the  start  of 
execution. 

This  utility  (Program  2)  provides  a  means  for 
placing  into  a  string  machine  language  that  meets 
the  above  criteria.  It  also  inserts  necessary  state- 
ment lines  and  LlSTs  the  modified  version  of  your 
program  to  disk.  The  procedure  for  transferring 
data  bytes  into  a  string  is  based  on  information  on 
the  Atari  Assembler  Editor  User's  Manual. 

The  utility  should  be  ENTERed  after  you 
have  LOADed  the  program  you  want  to  modify. 
Please  note  that  statement  line  1  as  well  as  the 
region  27000-30000  will  be  overlaid.  Although  five 
variables  are  dimensioned  in  line  1,  only  ML$ 
(the  newly  created  machine  code  string)  will  be 
used  with  the  modified  program.  A  series  of  five 
prompts  lead  the  user  through  the  procedure. 
After  each  prompt  the  program  comes  to  a  STOP 
so  that  the  user  may  LIST  his  program  to  the  screen 
to  make  indicated  changes  or  determine  replies  to 
questions. 

To  begin  with,  the  user  is  reminded  that  the 
first  argument  of  each  USR  function  must  be  the 
address  of  the  machine  code  string  (to  make  the 
string  fully  relocatable)  and  also  that  all  statement 
lines  that  POKE  bytes  onto  page  6  must  be  deleted. 
The  computer  then  uses  input  data  to  create  the 
string  and  calculate  the  number  of  statement  lines 
that  will  have  to  be  inserted. 

The  number  of  lines  is  dependent  upon  the 
length  of  the  string  and  the  occurrence  of  two 
special  hex  codes:  22  (decimal  34)  and  9B  (decimal 
155).  When  creating  the  string,  these  codes  are 
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temporarily  replaced  with  hex  code  20  (decimal 
32)  to  avoid  confusing  the  BASIC  interpreter. 
After  the  statement  line  defining  the  string  is  es- 
tablished, the  original  values  are  restored. 

Next  a  suitable  location  for  the  insertion  of 
statement  lines  is  requested.  Since  the  first  of 
these  lines  is  a  dimension  statement,  a  location 
near  the  beginning  of  the  program  should  be  cho- 
sen. Care  must  be  taken  so  that  no  existing  lines 
are  overlaid.  Finally,  a  statement  line  number  for 
the  last  line  of  the  modified  program  is  requested. 
This  will  allow  the  user  to  exclude  the  data  state- 
ment lines  containing  the  machine  code,  provided 
that  they  occur  at  the  end  of  the  original  program. 

A  Practical  Test 

Program  1  is  an  example  of  a  program  that  uses 
page  6  to  store  machine  code  bytes  (in  this  case  70 
bytes).  To  demonstrate  the  use  of  the  utility  pro- 
gram, type  Program  1  and  SAVE  to  disk;  then 
type  Program  2  and  LIST  to  disk.  Next  LOAD 
Program  1  and  ENTER  Program  2.  Now  change 
the  first  argument  of  each  USR  function  in  lines 
62  and  66  from  "M"  to  "ADR(ML$)".  Next,  delete 
line  40  and  type  RUN.  Answer  "Y"  to  the  first 
two  questions  because  you  have  just  made  these 
changes. 

Respond  to  the  third  prompt  with  "9000" 
and  then  "70".  Next,  you  are  asked  for  a  starting 
line  number  for  the  insertion  of  two  statement 
lines.  In  reviewing  the  listing  of  Program  1,  you 
will  see  that  there  is  room  for  extra  lines  between 
line  30  and  line  50.  Type  CONT  and  respond  with 
"35".  Answer  the  last  prompt  with  "78".  The 
computer  will  now  automatically  create  Program 
3  and  LIST  it  to  disk  as  "D:PROGRAM3.LSr'. 
When  the  LISTing  is  completed  type  NEW,  then 
ENTER  Program  3  and  RUN,  The  result  should 
be  the  same  as  when  Program  1  is  RUN. 

Description  Of  Program  2 

Line# 

1  DIM  ML$(300)  -  allows  up  to  300  bytes  to  be  placed  in 

a  string.  At  90  bytes/line,  up  to  four 
statement  lines  of  machine  code  can 
be  inserted. 
DFM  Q$(300)     -  keep  track  of  the  occurrence  of  ASC 

and  34  (double  quotation  marks)  and 

DIM  R$(300)        ASC  155  (RETURN)  in  the  machine 
code.  Allows  up  to  100  34's  and 
100  155's. 


COMPUTERS 

Second  Book  Of  Atari 


After  only  three  years  on  the  market, 
the  Atari  400/800  microcomputers 
have  become  among  the  most 
popular  personal  computers  ever 
made.  So  it  was  no  surprise  when 
COMPUTE.i's  Ffrs[  Book  of  Atari,  a 
collection  of  the  best  Atari  articles 
published  during  1980-81  in 
COMPUTEI  Magazine,  also  became 
a  "bestseller"  with  Atari  enthusiasts. 
The  first  printing  sold  out  in  just  a 
few  months. 

That's  why  we've  followed  up 
with  COMPUTERS  Second  Book  of 
Atari.  Available  immediately,  the 
Second  Book  of  Atari  continues 
COMPUTEI 's  tradition  for  personal 
computer  users. 

But  the  Second  Book  of  Atari 
differs  from  the  First  Book  in  one 
important  respect  -  all  the  articles 
are  totally  new  and  previously 
unpublished.  The  Second  Book  of 
Atari  includes  such  interesting 
articles  as  "Page  Flipping,"  "Fun 
With  Scrolling,"  "Perfect  Pitch," 
"Player-Missile  Drawing  Editor," 
and  "TextPlot  Makes  a  Game." 
Whole  chapters  are  devoted  to 
subjects  such  as  "Advanced 
Graphics  and  Game  Utilities," 
"Programming  Techniques,"  and 
"Beyond  BASIC."  With  250  pages  - 
more  than  25  percent  thicker  than 
the  First  Book  si  the  same  price  - 
the  Second  Book  of  Atari  is  crammed 
with  information  and  ready-to-type 
program  listings.  And  the  book  is 
spiral-bound  to  lie  flat  and  is  fully 
indexed  for  quick  reference. 

Best  or  all,  COIVIPUTErs  Second 
Book  of  Atari,  like  COMPUTE! 
Magazine  itself,  is  written  and  edited 
to  appeal  to  all  computer  enthusiasts 
at  only  SI  2.95. 
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Available  at  computer  dealers  and  bookstores  nationwide.  To  order  directly  call  TOLL  FREE  800-334-0868, 
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27100- 
27630- 


DIM 
DIM 


27625 
27650 


27660-27690 


27700- 
27800- 

29100 
29170- 
29330- 


27732 
27830 


29270 
29800 


29900-29910 


P$(3)  -  used  for  formatting  QS  and  RS. 

M$(100)    -  will  hold  up  to  three  instructions  per 
line  for  restoring  CHR$(34)  and/or 
CHR${155)  in  the  machine  code 
string. 

First  three  user  prompts. 

Develop  machine  code  string  ML$  with 

CHRS(32)  replacing  CHRS(34)  and/or  CHRS{155). 

Determine  number  of  statement  lines  to  be 

inserted. 

Last  two  user  prompts. 

Format  input  value  P  to  a  three-byte  left-justified 

value. 

Establishes  DIM  for  MLS. 

Establish  MLS  (90  bytes  per  statement  line). 

Develop  statement  lines  for  restoring  CHRS(34} 

and/or  CHRS(135). 

LIST  modified  program  to  disk. 


Program  i. 

30    DIH    Y2*<30), 
40     «=1536:F0R     I 

I,fl:NEXT  I 
50  Y2*="{4  SPAC 
5yi«="<:5  SPfl 
54  GRAPHICS  18: 

#6; "**«««»« 

5B  FOR  1=1  TO  9 

JPDSITION  19 

62  I  =  l-i-l:A  =  USR( 

iPDSITION  2, 

K18  THEN  6 

65  SOUND  0,0,0, 

66  I=I-H:A  =  USR( 
jPDSITION  2, 

Kia  THEN  & 

77  SOUND  0,0,0, 

78  SOUND  0,230/ 
, 9;RETURN 

9000  DATA  104,  1 

9010  DATA  203, 1 

9020  DATA  206, 1 

9030  DATA  1,208 

9040  DATA  177,2 

90S0  DATA  32, 14 

9060  DATA  205,2 

9070  DATA  236,2 

9080  DATA  207. I 

9090  DATA  189,2 

9100  DATA  207, 1 

9110  DATA  2,208 


Program  2. 


Yl* (30) 

=M  TO  M+69:READ  A:POKE 

ES>sof tware{5  SPACES?" 

CESJtitle{:7  SPACES>" 

POSITION  0,O:?  #6;"*** 

*«»»»": POSITION  0,10:? 

t*«Ct«t«t«**«" 

:PDSITION  0,1:?  #6;"«" 

, I : ?  #6; "«": NEXT  I: 1=0 

M,  ADR,<Y2»)  ,  LEN<Y2t)  ,  I  ) 

3:?  #6;Y2*:eOSUB  7S:IF 

2 

O:  1=0 

M, ADR (Yl*) ,LEN(Y1*) 

6:?  «6;Yl«:GOSUB  78 

6 

0:BDTO  77 

I , 10, lOsSETCOLOR  O, 


:  IF 


I-^2 


04,  1 
04,  1 

04,  1 

f     ^.^  f 

03,  1 

5,  20 
Ol  ,o 

16, S 
68,  1 
18,6 
65,2 
,239 


33,204 
04, 133 
04, 133 
160, 25 
53,218 
3, 198, 
,240,2 
6, 165, 
62,255 
, 145,2 
07,201 
,96 


, 104, 133 
,205, 133 
,207,201 
5,  200 
, 6, 169 
205, 165 
,  20S 
206,229 
, 232, 200 
03, 198 
,0, 240 


1  DIM  ML* (300) , Q* (300) , P* (3> ,M* (300> , 

R«  (300)  zSETCOLOR  2,12,1:60T0  27000 
27O0O  REM 
27O10  REM  »«t««**»*tt«««t*t*t»*t»t»»* 

27020  REM  *t6  SPACES  JUT  I  L  1  TY  -for 

CB  SPACES}* 
27030  REM  t{6  SPACES J ' STR I  NO  I NG' 

<:a  SPACES>« 

27040  REM  ttS  SPACES? MACHINE   CODE 

(7     SPACES? t 
27050  REM  KIO  SPACESJby{13  SPACES?* 
27060  REM  »{4  SPACES>Edward  C.  Smith 

{6  SPACES?* 
27070  REM  «C4  SPACES? Harr i sburg ,  Pa- 

<:6  SPACES?* 
27080  REM  *<5  SPACESJOCTOBER  1982 

-CB  SPACES?* 


27090  REM  *************************** 

27095  ?  CHR* < 125) : " <TAB? {3  SPACES?UTI 

LITY  FOR  •' STRINBING'  ■' :  ?  "{2  TAB? 

MACHINE  CODE" 
27098  ?  :?  "This  utility  program  stiou 

Id  be  ENTEReda-f  ter  program  you 

want  to  modify  tias   been  LOADed 
into  memory." 
27100  ?  :?  "l)Has  the  first  argument 
of  each  USR<3  SPACES? i nst runt i 

□n  in  your  program  been 

{6  SPACES?replaced  with  "; 
27110  ?  " ' ADR <ML*) '   < Y/N) " ; : I NPUT  P« 
27112  IF  P*<>"Y"  THEN  ?  :?  "    Please 

LIST  your  program  and  make 

<5  SPACES?tbe  necessary  changes 
-  then  type<:5  SPACES?CONT " 
27114  IF  P*<>"Y"  THEN  STOP 
27120  ?  :?  "2)Have  you  deleted  STATEM 

ENT  LINE(S){4  SPACES?in  your  pr 

ogram  that  read  DATA  and 

14  SPACES?POKE  onto  page  6  "; 
27130  ?  "of  memory  < Y/N) " ; : I NPUT  P« 
27132  IF  P*<>"Y"  THEN  ?  ;?  "   Please 

LIST  your  program  and  delete 

{3  SPACES?these  lines  -  then  ty 

pe  CONT":STOP 
27610  ?  :?  "3)Scan  program  listing  to 
determined  SPACESJdata  statem 

ent  line  number  where  the   mach 

ine  code  bytes  "; 
27612  ?  "begin  and  CDunt{4  SPACES?num 

ber  of  bytes.":?  "   Type  CONT  t 

o  resume  program" :STDP 
27615  ?  "    Enter  data  statement  line 

*";: INPUT  MACHINECODE 
27620  TRAP  27620:?  "   Enter  NUMBER  of 
machine  code  bytes{:4  SPACES?to 
be  placed  into  a  STRING  ";:INP 

UT  NUMBYTES 
27625  TRAP  40O00 
27630  RESTORE  MACH I NECODE : FOR  1=1  TO 

NUMBYTES: READ  A 
27635  REM  CHECK  FOR  34  OR  155  DATA  BY 

TES  AND  CHANGE  TO  A  SPACE  <32> 
27640  IF  A=34  THEN  P=I:60SUB  27BOO:Q* 

<LEN<D*)+1)=P«: ML*  < I )=CHR* (32)  : 

GOTO  27650 
27643  IF  A=15S  THEN  P=I:GDSUB  27aOO:R 

«  fLEN  (R*)  -e-l  )  =P«:  ML*  C  I  )  =CHR*  (32) 

sGOTO  27650 
27645  ML»( I ) =CHR*<A) 
27650  NEXT  I 
27655  REM  DETERMINE  NUMBER  OF  STATEME 

NT  LINES  TO  BE  INSERTED. 
27660  M«=Q»!60SUB  27920: NQ=N 
27670  M«=R*:GOSUB  27920: NR=N 
276B0  NN=INT (NUMBYTES/90)+l : IF  INTCNU 

MBYTES/90) =NUMBYTES/90  THEN  NN= 

NN-1 
27690  NUMLN=1  +NN-*NQ+NR  :  P«  =  STR*  (NUMLN) 

:FOR  1=1  TO  LEN (P*) : P* (I , I) =CHR 

«  (VAL  (P*(  I  ,  I  >  ) -H76)  :  NEXT  I 
27700  ?  :?  "4)Ndw  scan  your  prograns  1 

isting  tot6  SPACES?determi ne  an 
area  where  ";P*; 
27710  ?  "  statement{3  SPACES?lines  ca 

n  be  i  nserted .  " 
27712  ?  "   Select  an  insertion  point 

near  thet4  SPACES?begi nni ng  of 

the  program." 
27715  ?  ;?  "   Type  CONT  to  resume  pro 

gram  " ; STOP 
27720  ?  "   Enter   the   FIRST   stateme 

nt   lineC4  SPACES?number  for  th 

is  insertion  ";:INPUT  LN 
27730  ?  :?  "5)Ne>:t  determine  number  f 

or  LAST  state   ment  line  of  mod 
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Experience  the 

Magazine 

of  the  Future  .  .  . 


The  Programmer's  Institute's  magnetic  magazines 
will  entertain,  educate,  and  challenge  you. 

Each  issue  features  ready-to-load  programs  ranging  from 
games,  adventures,  home  applications  and  utilities  to  personal 
finance,  educational,  and  our  unique  leaching  programs.  Our 
magazines  include  fully  listable  programs,  a  newsletter  con- 
taining descriptions  and  instructions  for  all  programs,  and  notes 
on  programming  techniques  used. 

Vicvideo  for  the  VIC-20  is  here.  Call  for  details. 

ORDERING  INFORMATION 

Subscriptions*      Cassette        Diskette 

Year  (10  issues)       $50.00 


TM 


for  the  Atari  400/800 


orders  only,  toll  free  number: 

1-800-334-SOFT 


1/2  Year  (5  issues)   $30.00 

Trial  Issue  $10.00 

*  Add  S2.00  postage  and  handling. 
ALL  SOFTWARE  REQUIRES  16K 


$75.00 
$45.00 
$15.00 


See  your  local  dealer  or  order  direct: 
THE  PROGRAMMER'S  INSTITUTE 

a  division  of  FUTUREHOUSE 
P.O.  BOX  3191,  DEPT.  C 
M///////1BH1MI  CHAPEL  HILL,  NC  27514 


for  information: 

919-967-0861 

Mon-Fri  10-6;  Sat  11-3 


then        type    CONT 


i f i ed  program 

.  "iSTOP 
27732  ?  "   Enter  number  for  LAST  line 

";: INPUT  LL 
27790  BOTO  29000 
27800  P«=STR« (P) : ON  LEN(P«)  60TD  2781 

0,27820,27830 
27810  P* (LEN <P«)+1 ) ="    ":GDTO  27830 
27820  P« {LEN<P*)+1 ) ="  " 
27830  RETURN 
27920  IF  INT (LEN (M*) /9) =LEN (M«) /9  THE 

N  N  =  LEN«M*> /9:  C30T0  27940 
27930  N=INT(LEN(M«) /9) +1 
27940  RETURN 
2BOOO  REM  ADD  STATEMENT  LINES  THAT  CO 

NTAIN  CHR«(34)   (QUOTATION  MARK 

CODE) . 
28050  SETCOLDR  2,0,0:?  CHR* ( 1 25> : POS I 

TION  2,2:?  M*:?  :?  :?  "CDNT":PD 

SITION  O,0:P0KE  842,13:STOP 
2B100  POKE  842, 12:RETURN 
29000  REM  ADD  DIMENION  LINE  DEFININB 

LENGTH  AS  EQUAL  TO  THE  NUMBER  0 

F  MACHINE  CODE  BYTES. 
29  100  M*=STR« (LN> :M$ (LEN(M*)+1 )="DIM 

ML* (": M* (LEN (««>+! } =STR« (NUMBYT 

ES)  :M« (LEN<M*>  +1) =")  " :LN  =  LN+1 : 6 

DSUB  28000 
29150  REM  ADDING  STATEMENT  LINE(S)  CD 

NTAININB  'STRINGS'  OF  MACHINE  C 

DDE, 
29170  JM=NUMEVTES/90: IF  INT (NUMBYTES/ 

90)=NUMBYTES/90  THEN  JM=JM-1 
29180  FOR  J=0  TO  JM 
29190  SETCOLDR  2,0,0:?  CHR* ( 1 25) : POS I 

TION  2,2 
29210  A=90*J+1 :B=A+89: IF  B>NUMBYTES  T 

HEN  B=NUMBYTES 
29220  ?  J+LN;  "ML*  (";  A;  ",  ";B;  ■■  >  =  ";CHR* 


(34)  ; 
29230  FOR  I=A  TO  Bi?  CHR«(27); 

) ; :NEXT  I 
29260  ?  CHR«t34>:?  ;?  :?  "CONT 

ION  0,OsPOKE  e42,13:STOP 
29270  POKE  B42,12:NEXT  J 
29300  REM  REPLACING  34'S  AND  1 
29330  IF  LEN(Q«)=0  AND  LEN(R») 

29900 
29335  QQ=34:T=1 
29340  IF  LENtQ*><>0  AND  LENtR* 

N  2940O 
29350  IF  LEN<Q«)<>0  AND  LEN(R« 

EN  T=2:G0T0  29400 
29360  IF  LEN(Q*)=0  AND  LEN(R«) 

N  QQ=155:Q*=R* 
29400  L=0: XM=LEN (Q») /3 
29420  L  =  L+1  :  M*  =  STR*  (LN-^J-^L-l  )  : 

M«}+1 )="MLt ( " 
29440  IF  XM>2  THEN  A=LEN(Q*)/3 

=A+2: XM=XM-3:BDTO  29520 
29460  IF  XM>0  THEN  A=LEN(Q*)/3 

=LEN<B*> /3: XM=O:G0T0  295 
29500  BDTO  29800 
29520  FDR  X=A  TO  B 
29550  M* (LEN (««> +1 )=Qt (3«X-2, 3 

LENtM*)  +1  )  ="  ,  ■•;««< LEN  (  M* 

(3«X-2, 3«X) :M* {LEN (M*) +1 
29560  M» (LEN<M«)+1) ="CHR«<": M* 

)  +1  )  =STR«  (Qt3)  :M*(LEN  (M*) 
29570  M* (LEN<M*) +1) ="iML*( ": NE 
29600  M»=M* C 1 , LEN (M*) -5) s BOSUB 
29650  IF  XM>0  THEN  29420 
29800  IF  T=2  THEN  T=0:QQ=155:Q 

=LN+NQ: GOTO  29400 
29900  ?  !?  "Now   LISTing   modi 

ersion   of {3  SPACES>PROG 

o  disk  as  DsPROGRAMS. LST 
29910  LIST  ■•DsPR0SRAM3.LST",2, 


ML*(I, I 

"iPOSIT 

55'S 

=0  THEN 

>=0  THE 

)<>0  TH 

<>0  THE 

M*(LEN( 

-XM+1:B 

-XM+lsB 

20 

«X) ;M* ( 

)+l)=Q* 

)  5=  H  )  _  11 

(LEN<M* 

i-l)  =  ">  " 

XT  X 

28000 

♦=R*sLN 

■f  i  ed   V 

RAM  I  t 

LL 


FebniaiY.19S3    COMPUTII    219 


The  Expanded/ 
Unexpended  VIC 


Gary  L.  Engstronn 


As  more  and  more  VIC  CRuners  add  expansion  memory 
to  their  computers,  there  is  an  increasing  need  for  pro- 
grams ivhich  run  on  all  VlCs,  of  any  memory  size. 
Here's  how  to  write  them. 


The  "where's  my  memory  located  now"  problem 
can  be  overcome  by  careful  programming.  With 
or  without  an  8K  or  16K  VIC  RAM  expansion  in 
place,  you  should  be  able  to  run  any  of  your  own 
programs  that  require  3.58K  or  less  of  RAM.  Of 
course,  you  will  have  to  put  up  with  removing 
and  installing  the  expansion  cartridge  when  using 
programs  written  by  others,  but  you  can  have  the 
convenience  of  universal  VIC  programs  you  write 
yourself. 

For  programs  to  be  universal,  they  need  to 
fulfill  three  requirements: 

1.  The  program  must  not  need  more  than 
3.58K  of  memory.  You  just  cannot  squeeze 
more  than  that  into  the  unexpanded  VIC-20. 

2.  The  program  must  contain  memory  location 
information  for  both  the  expanded  and  unex- 
panded VIC-20. 

3.  The  program  must  be  able  to  determine  if 
expansion  is  in  place  and  be  able  to  choose 
between  the  two  sets  of  memory  locations. 

To  understand  how  a  program  can  conform 
to  these  last  two  requirements,  you  need  to  un- 
derstand that  when  the  VIC-20  is  turned  on,  its 
operating  system  goes  through  an  initialization 
procedure.  During  initialization,  one  of  the  tasks 
that  the  operating  system  does  is  check  to  see  if 
memory  expansion  is  in  place. 

If  so,  the  operating  system  sets  certain 
pointers  to  one  set  of  memory  locations;  if  there  is 
no  memory  expansion,  these  pointers  are  set  to  a 
different  set  of  memory  locations.  If  you  have  8K 
or  16K  RAM  memory  expansion  for  your  VIC-20, 
you  should  be  familiar  with  three  of  these  memory 
locations  (see  the  table  below).  The  computer 
uses  the  correct  locations  because,  during  initiali- 
zation, pointers  are  set  to  the  correct  locations.  It 
is  the  knowledge  of  the  alternate  memory  locations 
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Table  1. 


Unexpanded 

Expanded 

Screen  Memory 

7680-8191 

4096-4607 

Color  RAM 

38400-38911 

37888-38399 

User  BASIC  Area 

4096-7679 

4608- » 

»The  end  of  user  BASIC  Area 
in  an  expanded  VIC-20 
depends  on  the  size  of  the 
expansion  memory. 

and  the  existence  of  these  pointers  that  make  uni- 
versal programs  possible. 

Establish  Alternate  Values 

Memory  locations  used  as  pointers  can  be  used 
by  a  BASIC  program  to  run  on  either  an  expanded 
or  an  unexpanded  VIC-20.  I  chose  memory  loca- 
tion 43-44  ($002B-$002C),  the  pointer  to  the  start 
of  the  BASIC  program  in  memory.  When  the  VIC- 
20  is  not  expanded,  the  decimal  value  of  the  high 
bit  (location  44)  is  16;  when  the  VIC-20  is  ex- 
panded, the  decimal  value  of  the  high  bit  is  18. 
This  gives  us  enough  information  (using  a 
PEEK  statement)  to  create  two  paths  for  alternate 
memory  values  in  a  BASIC  program.  Thus  we  can 
assign  the  values  for  the  beginning  of  screen  mem- 
ory and  of  color  RAM  for  the  expanded  and  unex- 
panded VIC-20  (see  Program  1). 

Program  1:  Alternate  Values 

10  PRINT  "[CLR]"  :  REM  *SET  ALTERNATE  VALUES* 

20  IF  PEEK  (44)=18  GOTO  70:  IF  MEMORY  IS  IN  P 

LACE 
30  SM=76e0  :  REM  SCREEN  MEMORY  FOR  UNEXPANDED 

VIC 
40  CM=38400  s  REM  COLOR  MEMORY  FOR  THE  UNEXPA 

NDED  VIC 
50  CS2=242  ;  REM  CHARACTER  SET  2  POINTER  FOR  ~ 

THE  UNEXPANDED  VIC 
60  GOTO  110  :  REM  SKIP 
70  SH=4096  :  REM  SCREEN  MEMORY  FOR  THE  EXPAND 

ED  VIC 
80  CM=37B88  :  REM  COLOR  MEMORY  FOR  THE  EXPAND 

ED  vie 
90  CS2=194  :  REM  CHARACTER  SET  2  POINTER  FOR  ~ 

THE  EXPANDED  VIC. 


Atari' Games 
On  Your 
VIC-20? 


The  "CARDAPTER/1 "  will  allow  Video  Game 
Cartridges  designed  for  use  on  the  Atari  Video 
Computer  System  to  be  played  on  a  standard 

VIC-2a® 

SUGGESTED  RETAIL  $89.95 


DEALER  INQUIRIES  INVITED 


United  States: 

England  &  Europe: 

Cardco,  Inc. 

Audiogenic 

31 3  Mathewson 

Martin  Manary 

Wichita,  KS  67214 

34-36  Crown  St. 

(316)267-6525 

Reading,  Berkshire  England 

(0734)  595647 

West  Canada: 

LSI  Distributing 

East  Canada: 

Attn:  Mr.  Wong 

Hobby  Graft  Canada 

2091  W.  61  St  Avenue 

24  Ronson  Drive 

Vancouver,  BC.  CA  V6J  1Z2 

Rexdols  Ontario  M9W1 84 

(604)733-0211 

(416)241-2661 

You  might  have  noticed  that  I  threw  in  an 
extra  value.  If  you  want  to  POKE  characters  from 
Character  Set  2  to  the  screen,  you  have  to  POKE 
the  character  set  pointer  to  the  alternate  set.  The 
character  set  pointer  is  at  memory  location  36869. 
I  have  included  the  character  set  pointer  value  to 
demonstrate  that  you  might  want  to  use  other 
alternate  values  in  some  of  your  programs. 

Enter  Common  Values 

After  the  alternate  values  have  been  set,  you  can 
set  the  values  that  are  common  to  both  the  ex- 
panded and  unexpanded  VlC-20  (see  Program  2), 
Of  course,  if  you  are  not  going  to  use  a  particular 
value,  it  can  be  left  out. 

Program  2:  common  values 

100    REM    *SET    COMMON    VALUES* 


110 

SB=36879 

:  REM  screen/boarder  COLOR 

120 

V^3687S  : 

REM  VOLUME 

130 

31=36874 

:  REM  SPEAKER  1 

140 

32=36875 

:  REM  SPEAKER  2 

150 

33=36876 

:  REM  SPEAKER  3 

160 

34=36877 

:  REM  SPEAKER  4 

Another  benefit  of  using  this  method  is  that 
you  don't  have  to  constantly  look  up  these  mem- 
ory locations  or  reenter  these  numbers  each  time 
you  are  going  to  use  them.  Every  time  you  can 
avoid  reentering  a  number,  you  are  avoiding  the 
possibility  of  an  entry  error. 


Crunch  And  Save 

Program  3  is  a  "crunched"  version  of  Programs  1 
and  2.  Enter  Program  3,  then  SAVE  and  VERIFY 
it  on  tape.  Every  time  you  start  a  new  program, 
LOAD  these  four  lines  before  you  start  to  enter 
your  own  listing.  When  you  write  your  program, 
start  with  line  100.  Lines  50-90  can  be  used  for 
defining  variables  and  constants  for  your 
program. 

Program  3:  Lines  10  to  I6O  "Crunched" 

10  PRINT" [CLR] " : IFPEEK (44 )=18GOTO30 
20  SM=7680 : CH=38400 : CS2=242 ;GOTO40 
30  SM=4096:CM=37888:CS2=194 

40  SB=36879:V=36878: 51=36874: 52=36875 :S3=3687 
6sS4=36877 

Try  It  Out 

When  all  the  values  have  been  set,  you  can  start 
to  create  your  program.  Program  4  is  a  short  pro- 
gram that  you  can  enter  to  demonstrate  the  flexi- 
bility of  Program  3. 

Program  4:  Demonstration  Program 

100  REM  *DEM0NSTRATI0N  PROGRAM* 

110  POKE  SB, 120  :  REM  SET  YELLOW  SCREEN  AND  BL 

ACK  BOARDER 
120  POKE  36869, CS2  :  REM  POINT  TO  CHARACTER  SE 

T  2 
130  SS=INT(RND(1)*128)+128  :  REM  RANDOM  VALUE  " 


NEW 

B       VIC  SOFTWARE  VIC 

Great  VIC  Software  COMMODORE  64  SOFTWARE 


Use  Joystick  or  keyboard 
ALIEN  INVASION  —  Arcade  style  excitement  for  your  VIC.  Look  out  here 
.  they  come.  Aliens  are  descending  from  the  sky.  Move  your  laser  into  posit  ion 
I  and  defend  the  earth.  The  attacks  are  unending  —  can  you  survive  or  will 
Vader  rule  the  galaxy  Many  extras  on  this  one.  20  levels  of  play.  $12.95 
CATTLE-ROUNDUP  —  The  cows  are  loose  in  the  maze.  You  have  2 
minu  tes  to  get  each  cow  back  into  the  corral .  You  can  push,  coax  and  call  t  he 
cows.  Some  cows  are  not  very  smart  and  some  are  very  stubborn.  You  will 
have  to  help  ihem.  Be  careful  thai  you  don't  leavcthe  corral  gateopen.  Color 
graphics  and  sound.  Bght  levels  of  play  and  a  time  limit.  $12.95 

HEAD  ON  —  Your  car  moves  forward  around  t  he  race  track.  You  can  move 
up,  down,  right  and  left.  Try  to  score  points  by  running  over  the  dots  on  the 
track.  Watch  out  for  the  crusher  —  if  you  crash  you  lose  a  car.  Four  cars  and 
bonus  levels.  Full  color  graphics  and  sound.  Fast  actbn  and  very  addicting,  9 
levels  of  play.  $12.95 

SNAKEOUT  —  Blocks  appear  on  the  screen  at  random.  You  move  up, 
down,  right  and  left  and  try  to  move  your  snake  over  tfie  blocks.  Each  block 
tfiat  you  get  raises  your  score.  Keep  building  your  score  but  watch  out 
because  the  escape  routes  keep  getting  smaller.  Time  limit,  color  graphics 
and  sound.  3  games  on  this  cassette.  Snakeout  —  2  player  Snakeout  and 
Trapper.  9  Levels  of  Play.  $12.95 

TARGET  COMMAND  —  Move  your  laser  into  position  and  get  ready  for 
some  quick  action.  Different  types  of  missiles  are  dropping.  How  many  can 
you  shoot  down.  They  all  travel  at  different  speeds  and  diHerent  levels.  You 
must  be  fast  on  tfw  trigger  to  get  them  all.  Time  limit,  bonus  points  and  very 
addkrting.  Color  qraphics  and  sound.  Arcade  style  fun.  10  levels.      $12.95 


Let  the  ELECTRIC  COMPANY 
turn  i)our  64  into  a  home  arcade! 

COLOR  •  GRAPHICS  •  SOUND 

ON  CASSETTE 


ARCADE  PAK  -  $24.« 
3  Programs 

Head  On 

Alien  Invasion 

Target  Command 


ADVENTURE  PAK  - 
2  Programs 

Adventure 
Caves  of  Silver 


$14.' 


EDUCATION  PAK  $24.95 
3  Programs 

Geography  Match 

Math  -  Adventure 

King 

5       GAME  PAK  $14." 
2  Programs 

Dragon  Chase 

Deflect 


Joystick  and  Kej^hoard  versions  included 


COMPUTERMAT  •  BOX  1664,  DEPT  -20  WRITE  FOR 

LAKE  HAVASU  CITY.  ARIZONA  86403  FREE  CATALOG 


THE  ELECTRIC  COMPANY 

P.O.  Box  388C  .  Lake  Havasu  City  •  Arizona  86403 


222     COMPtni!     Febnjarv.1983 


Cmi  »t  nrf^PHKJRlOHT 


mi  W  CGMMCOffS-    &M' 


You 


Liili>44444 


co^u?i"T^m^fe,e 


On 


A/IC  *  COMMODORE  64  '  PET^ 


'SPRITE-AID  icita  xllkx  »l>t<  lOYitrck  opnon 

'SYNTHY-64  music  h  sound  Synm«il»r  Fanlaitlcl 

'SCREEN-GBAPHICS-64  odd  orophlci  conimorKli  u  basic  Incl.ipiltei.. 
*SKI£R-44  axcDing  gamvwo^v .«.. 

Tiny  BosJc  Compiler  to  v^.  csu«ioip«t 

'BUDGETEER  Vliuol  pianrw  Kx  VIC.  C<M4«or  l>«t , 

"VIC  QUICK  CHART  ptMonlolton  chartmotM 

•VIC  GREAT  BALLOON  RACE  onorh.i  .>cmng  oa™ 

VIC   l-CHMG  otienlol  lorTuFie  t»lhHl16KBipJ , , 

VIC  SUPER  EXPANDER  SCREEN  DUMP  p<in>>  r«i>  giapiiia 

VIC  X)¥STICK  PAINTER 

VIC  OR  PET  VIGIL  samoi  knguogc  wm  9  gam« 

VIC  OR  PET  PIPER  tt»  mujic  moefilnel 

VIC  HIRES /MULTICOLOR  GRAPHICS  UrUTI£S|no.im>  m*m«v|. 

VIC  GRAPHViCS  MJDW  rull-ICfeon  grophici  Irwq   3K  or  0K  m«m.»ip  ),,,,, 
VIC  TINY  PILOT  •ducoBooal  longuaae 

•VtC  CRIB8AGE  [r«,.  14  K  «p.i 

VIC  MACHINE  LANGUAGE  GUIDE (U.4S  tcion) 

PET  MACHINE  LANGAGE  GUIDE iS7.«(««on) 

PET  TINY  PASCAL  PLUS  +  (ri«,.3aici 

BASIC  REFERENCE  CARD isi.ookx«gn| 

•NEW 
Write  lor  FREE  Catalog  or  (or  fast  service,  call  our  Order 


$14.95 
S29.95 
.S24.95 
.*  19.95 

*  19.95 
»19.95 
*14.9S 
SI  4.95 
$24.95 
» 14.95 
114.95 
t29.95 
J19.95 

*  19.95 
«  24.95 
SI  7.95 
SI  4.95 
S  5.95 
$  6.95 
S39.9S 
S   1.50 

Une. 


P.O.  Box  7211,  Grand  Rapids,  Ml  49510  615/241-5510 


All  tortv^oie  pockoges  coftib  with  compl«te  InitrucAont  or  monuali.  Manuoli  ordwed  lopaiotatv 
creditable  rowroidi  purctiose  ot  (ottware  SS.Oa  each,  S7.M  torelgn.  Add  S3. 00  p«i  dliic  package. 
FKE  POSTA6C  in  US  afxl  C^nado  Fpie^gri  ood  S3  00  pei  Item.  Povmenf  occeptabJe  in  US  Dollars 
bv  cl^eck  or  internotlDnal  monev  order  or  via  VISA.  MC.  ACCESS.  Bardavctxd. 


TINY  PILOT 


^^^1 


WMMWSWS^MM 


THE  TACKLER  "  -  DU»L .  mode  vmuiv 

INTERFACE  FOR  THE  /IPPLE'  2  BOARDS  IN  ONE  FOR  NO  MORE 
COMPKTIBIUTV  PROBlfMS! 

An  intelligent  board  to  provide  easy  control  of  your  printer's  full  potential. 
Ptus  a  sta.ndard  parallel  board  at  the  llip  of  a  switcti  -  your  assuiance  ot 
compatibility  witli  essentially  all  sutlware  for  tlie  APPLE*  Hues  punting 
with  simple  keyboard  cummands  that  replace  hard  to  use  sottwiare 
routines  No  disks  to  load.  Special  features  include  inverse,  doubled,  ajio 
rotated  graphics  and  many  text  control  features,  available  through  easy 
keyboard  or  software  commands  tises  Industry  standard  graphics 
commands  This  is  the  lirst  truly  universal  intelligent  parallel  interface! 
Change  printers  -  no  need  to  buy  another  board.  Just  plug  in  one  of  our 
ROMS  and  you're  all  set  ROM'S  available  lor  Epson.  C  Itoh.  NEC.  and 
OkiOata  -  others  available  soon  Specify  printer  when  ordering  Call  for 
Price. 


^mw^  ^ 


THE  UPGRflDEABLE  PPC-100 
PARALLEL  PRINTER  CARD 

A  Universal  Centionics  type  parallel  prmtet  board  complete  with  cable 
and  connector  This  unique  board  allows  you  to  turn  on  and  olf  I  he  high 
bit  so  that  you  can  access  additional  features  m  many  printers.  Easily 
upgradeable  to  a  folly  intelligent  printer  board  witti  grsotiics  and  text 
dumps.  Use  with  EPSON.  C  ITOH.  ANAOEX.  STA8WRITER.  NEC.  OKI 
and  others  with  standard  Centroncs  configuration  1139.00 


IF  YOU  WANT  GRAPHICS  AND  FORMAHING  THEN 
CHOOSE  THE  PERFORMER 

(or  Epson.  OKt  NEC  8023  C  ITOH  8510  provides  resident  HIRES  screen 
dump  and  print  formading  in  fsimware  Plu^s  into  Apple  slot  and  easy 
access  lo  all  prinlei  lonts  through  menu  with  ?R«  command  Use  ivilh 
standard  printer  cards  lo  add  intelligence         149.00  specify  pnnlei 


THE  MIRROR  FIRMWARE  FOR  NOVATION  APPLE  CAT  11^ 

The  Data  Communication  Handler  ROM  Emulates  synlai  of  an  other  popular  Apple  Modem  product 
with  improvements  Plugs  directly  on  Apple  CAT  II  Board  Supports  Videi  and  Sraarterm  80  column 
cards,  touch  lone  and  rotary  dial,  remote  teiminal.  voice  fojgle.  easy  printer  ac  cess  and  much  m  ore 
l-isl  139  00 Introductory  Price  S29.a0 

DOUBLE  DOS  Plus 

A  piggy- back  board  that  plugs  into  the  disk- 
controller  card  so  that  you  can  switch  select 
behveen  OOS  3  2  and  DOS  3  3  DOUBLE  DOS 
Plus  requires  APPLE  DOS  ROMS      139.00 


MINI  ROM  BOARDS 

Place  your  2K  program  on  our  Mini  Rom 
Board.  Room  for  one  2  ?  1 6  E  PROM.  Use  in  any 
slot  but  lero  Only  134,95 


Word  Wizaitj  For  The  Vic  20^  (Requires  at  leasl  BX  memory  expansion) 
A  use  r  friendly  WORD  PROCESSO  R  *itb  fu  II  loysticfc  control  {ust  of  joystick  optional)  Easy  edit  and 
string  man  ipulation  commands  that  fo  How  the  standard  VIC  20'  format.  Full  use  ol  functio  n  keys  lor 
easy  of  use  Includes  the  tallowing  options:  1)  lOO'o  machine  language  lor  lightning  fasloperation 
2)  Uses  standard  VIC  editing  commands.  3)  HasDeleleWordandSearch  functions  4)  Optional  use 
ol  loyslick  for  cursor  movement.  5).  Print  lustihed  and  centered  tent  6)  Has  a  Deletf  Buffer  lo 
retrieve  deleted  teit  ?).  Pnnts  to  VIC  Graphic  printer,  or  any  Centronics  compatible  printer 
connected  to  the  user  port  8)  Saves  and  Load  using  tape  or  disk  9)  Provides  complete  printout 
control  includini  Top  Margin.  Bottom  Margin.  Teit  Width,  led  Margin.  Page  Length,  Line  Spacing 
and  Page  Numbenng  10)  All  print  parameters  can  be  changed  (torn  within  a  document  1 1).  Can 
generate  Roman  numerals  (or  page  numbering  12)  Allows  pnnting  specific  p^es  withm  a 
document  13)  Teit  can  be  appended  to  emsting  dies   14)   Free  space  display  J34,95 

BOITlber.  n  Ord.  A  unique  graph  ic  word  gam  e  on  cartridge  that  provides  I  he  tu  II  thrill  of  arcade 
action  to  increase  word  skills  Complete  with  si<  modes  ol  play  options  for  added  enjoyment.  Play 
against  the  computer  or  another  player  Clever  use  of  graptiics  and  sound  nuke  this  an  enjoyable 
game  for  ages  6  to  adult  S29.9J 

Universal  Tape  Interface  &  Duplicator  (use  on  the  cbm  64  aiso) 

No  need  to  use  the  VIC  20  Recorderwith  this  device  you  can  easily  load,  save  or  even  duplicate  iases 
easily  with  your  recorder  full  LED  indication  ol  Data  transfer  makes  this  the  most  reliable  way  to 
load,  Save  and  Duplicate  A  complete  1/0  device  with  extras.  Only  J4S,95 

TIC  ATTACK  —  a  lut  aclmn  Arcade  Game  Cartridge  tor  the  VIC  20  xith  over  100  levels  of  play.  Dodge 
the  ROBOT  wariors,  bomb  dropping  Phobian  Ties,  and  the  super  intelligent  fladai  lies  Shoot  as  many 
creatures  as  you  can  in  this  muHi  skill,  super  fast  hi- res.  smooth  action  game  S29.9J 

oKtTUH  PAUoi  UHAn'uEil  ~  Two  for  the  price  of  one.  One  program  allows  you  to  create  your  own 
special  characters  for  math  symbols,  secret  codes  game  creatures  and  foreign  language  characters  Ttie 
second  program  Is  a  hi-  lesolutro  n  drawing  program  (optional  use  of  joystick  draw)  that  allows  you  to  save 
pictures  that  you  have  created  $24.95 

TRIPLE  PLAY—  Three  stimulating  word  game  programs  to  litkle  your  brain  Crosswonls  contains  a 
number  of  puijies  lo  sotve  Crypto-Solve  is  a  unique  Computer  approach  to  solving  those  strangeencrypled 
messages  found  in  books  and  newspapers  (aflprci  50  puii  les  included  for  your  enjoymeoL)  Hidden  Words 
tests  your  talents  of  observation  witn  over  20  ever  changing  puales  included.  J29.95 

DOT-  A-  LOT  —  As  you  wander  through  the  maze  of  life  collechitg  hemes  and  msgical  fruits,  hidden 
treasures  appear.  It  would  be  so  nice  if  only  those  meanies  had  stayed  tioine  This  adventure  packed  graph  ic 
arcade  game  on  cartridge  is  a  must  lo  include  in  your  cartndge  Sit>raiv  S29.95 

Look  out  for  out  NEW  nciting  oilndte  and  tap«  prDgnms,  Risoiulily  priced  memoiy  beards  and 
moce  lor  the  VIC  20  and  soon  lot  the  VIC  64.  Call  or  write  for  cataloi  of  eiciting  Vic  20  praduds. 


Dealer  and  Distributor  Inquiries  Invited. 

A/Wa^O-WARl  DIST.  INC 

P.O.  BOK  113  POMPTON  RUINS,  N.J,  07444 

201-838-9027 


FOR  SPEAKER 

140  C:V=INT(RND(1)*8)  :  REM  RANDOM  COLOR  VALUE 
150  VS=INT(RND(1)*15)+1  j  REM  RANDOM  VALUE  FOR 

VOLUME 
160  X=  INT(RND(1)*22)  j  REM  RANDOM  VALUE  FOR  X 

COORDINATE 
170  Y=INT(RND(1)*23)  :  REM  RANDOM  VALUE  FOR  Y  ~ 

COORDINATE 
180  POKE  SM+X+22*Y,9  5  :  REM  POKE  CHARACTER  TO  ~ 

SCREEN 
190  POKE  CM+X+22*Y,CV  :  REM  POKE  COLOR  TO  SCRE 

EN 
200  POKE  V,VS  :  POKE  SI , SS  :  POKE  S2,SS  :  POKE 

S3,SS  :  POKE  S4,SS  :  REM  SOUND 
210  FOR  T=l  TO  10  :  NEXT  T  :  REM  PAUSE 
2  20  GOTO  130  :  REM  REPEAT 

Once  you  have  entered  Programs  3  and  4, 
SAVE  and  VERIFY  the  resulting  program.  Then, 
try  it  on  both  your  expanded  and  unexpanded 
VIC-20.  (Don't  forget  to  turn  the  computer  off 
before  installing  and  removing  the  memory  ex- 
pander.) The  program  will  adjust  to  the  correct 
alternate  set  of  values  and  work  correctly  with 
either  configuration. 


Practice  POKEing 

Using  labels  in  place  of  actual  numbers  for  POKE- 
ing might  be  confusing  at  first.  However,  once 
you  get  used  to  the  labels,  programming  will  be 
quicker  and  more  accurate.  To  help  you  make  the 
transition,  1  will  explain  two  ways  that  labels  can 
be  used  to  POKE  color  and  characters  to  the 
screen. 

Method  1:  X/Y  Coordinates 

The  X/Y  coordinate  method  for  POKEing  charac- 
ters to  the  screen  takes  advantage  of  the  22  col- 
umns and  23  rows  of  the  VIC-20  screen.  Refer  to 
the  chart  below.  The  22  columns  are  labeled  X 
and  are  numbered  0  to  21;  the  23  rows  are  labeled 

Y  and  numbered  0  to  22.  All  of  the  screen  locations 
can  be  identified  by  column  {X)  and  row  (Y).  For 
example,  the  center  of  the  screen  is  at  X  =  11  and 

Y  =  ll;  the  lower  left-hand  corner  is  at  X  =  0  and 

Y  =  22.  To  POKE  characters  to  the  screen,  you 


Table  2:  IVIemory  Map 


x= 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Y  =  0 

r 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

1 

,. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

2 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

3 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

4 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

5 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

6 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

7 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

8 

176 

177 

178 

179 

ISO 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

9 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

10 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

11 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253(254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

12 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

13 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

14 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

15 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

16 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

17 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

18 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

19 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

20 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

21 

462 
[484 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 
504 

483 

22 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

|505 

224    COMPUni    Febcuory.WM 


PractiCalc^  VIC-20  16K  RAM 

The  exiraordinory  electronic  shreadsheet  program 
that  does  formula  calculations,  replicates  iormulas  and 
data,  has  adjustable  column  width  and  numeric  format, 
over  20  mathematical  functions,  alpha  and  numeric 
sorting,  prints,  and  saves  spreadsheets.  Tape  and  disk 
versions  available 535.00 

Sensational  and  International  Softwoie 
for  Domestic  VIC-20. 

RABBIT  BAI^E  -  Rabbit  Base  is  a  daia  iilo  manager  that  allows  soit 
loutiitos.,  passwaid  protection  output  1o  printer,  error  checking 
loulLno.   add,    dolele.   change,  fast   find.  Crashpioof  code,   simple 

screen  in-st ructions,  and  more,  (IG  RAM} ., SI  9.9S 

VIC  SKETCH  -  The  veisatiU  etch-a-skelch  program  for  the  VIC-2l>- 
Drawings  can  be  written  in  one  of  seven  colors.  All  djrowmgs  can  he 
pTLiltea,  saved,  and  erased.  Drawings  ctin  be  performed  by  usin^ 

Iceyboard  keys  or  joystick.  (Unexpcmded) , 56.95 

JOHNNt£  JUMFET  -  Johnnie  Jumpet  Ls  late  iox  supper.  He  has  to  run, 
jump,  Olid  avoid  Ihe  white  mice  to  leach  the  elevator  to  home,  The 
bridges  blink  on  and  oH.  so  go  across  quickly  Or  Jail  to  the  spikes  belo w- 
The  nuce  oppecu  out  of  their  holes  a1  the  lop  of  the  screen.  Do  not 
run  head-on  or  loll  onto  them  for  it's  DEADLY!  So  now.  hop  to  it,  and 

get  Johnnie  home  for  supper.  fUnexpanded) . ,,,,..51 2.95 

REFLECTIONS  -  li  you  are  always  competing  against  "jack  types"  and 
losing  badly,  now  is  your  golden  opportunity  to  gel  even.  ReQections 
is  the  gome  that  will  sendjocks  into  a  tailspLn.The  object  of  the  game 
is  to  demolish  a  star  by  directing  a  boll  with  the  use  of  floating 
paddles.  Patience  and  keen  reflexes  ore  required  lor  all 
players.  (Unexpanded) , ,, S9.95 

Sincloir  Timex  1 000  1 6K  RAM  Reciuiied 

SUF£R  INVADEBS  -  Negoiiations  hove  ended.  Now  comes  c  show  o£ 
sirength-  "The  Earth  is  Being  Invaded!"  All  beings  on  Earth  are 
depending  an  you-  Don't  let  us  down.  (16  Rom) $12,95 

GIMPHICS  STABTER  PACK  -  (Four  IkGraphie  piogioms -Kaleido- 
scope, Large  Print,  Medium  Print,  Draw  a  Picture).  Explains  and 
discusses  GOSUB,  INKEY,  PRINT  AT,  PLOT  AND  UNPLOT.  Ihe 
way  the  2X8 1  stores  character  shapes  (and  where!),  the  decompo- 
sition of  the  decimal  to  binary  and  how  to  use  the  curaai  keys  to 
"draw"  on  screen.  (16  RAM) $7.95 

Other  programs  for  the  VIC-20  or  SINCLAIR  TIMEX  1000 

in  the  areas  of  home  use,  business  applications  educa- 
tional needs,  and  other  gomes  are  available. 

Order  direct  by  calling  1-800-343-1078. 


We're  looking  for  new  software 

CSA  is  searching  for  programmers  who  are 
creating  software  for  Commodore,  Timex,  or 
Atari.  We  offer  you  on  immediate,  wide  distri- 
bution network.  Contact  us  at  the  address 
below. 

We're  looking  for  new  dealers 

CSA  is  a  distributor  for  U.S.  and  foreign 
software.  Call  or  write  us  for  a  complete  list  of 
programs. 


COMPUTER 


cwaiw^ri 


ASSOCIATES 


50  Teed  Dr.,  Randolph, 

Massachusetts  02368 

617-961-5700 


Wir^^n  "PERSONAL 

V  mK^^VJ    computer 


TOP  10  SALE!! 
ARCADE  GAMES 

(VIC-20  TAPE  PROGRAMS) 


Rank 

Name 

List 

Sale 

1. 

Super  Paratrooper 
(Fantastic) 

$24.95 

$19.95 

2. 

Exterminator-Plus 

(Better  than  Centipe(Je) 

$24.95 

$19.95 

3. 

Cricket 

{Better  ttian  Frogger) 

$24.95 

$19.95 

4. 

3-D  Hackman 
(3-Dimensional) 

$24.95 

$19.95 

5. 

Snackman 

(Better  thian  Packman) 

$19.95 

$15.95 

6. 

Bug  Blast 
(Creepy) 

$19.95 

$16.95 

7. 

Anti  Matter  Splatter 
(Nuclear  Disaster) 

$24.95 

$19.95 

8. 

Bombs  Away 
(Great) 

$18.95 

$15.95 

9. 

3-D  Maze-Escape 

$16.95 

$14.95 

10. 

Krazy  Kong 

$16.95 

$14.95 

BUY  ANY  FOUR  -  DEDUCT  10%  MORE 

VIC-20 
ACCESSORY  SALE!! 


1 1.  TRACTION-FRfCTION  LINE  PRINTER  Thiis 
new  COM-STAR  deluxe  printer,  prints  B'h"  x  11" 
full  size  letter  quality  single,  roll  or  fan  fold 

I  paper,  labels  and  etc.  Impact  dot  matrix  bi- 
directional 40,  66,  80,  132  columns.  Includes  in- 
terface cable  that  plugs  direct  into  the  VIC-20 

'  computer,  no  other  costly  Interface  is  needed. 

I  List  $599.00  —  Sale  $399.00. 

I  2.  UP  TO  60K  EXPANSION  MODULE  Aero  Space 
designed— 6  slot— add  up  to  6  cartridges- 
switch  select  any  program.  Start  and  stop  any 
program  with  reset  button  — not  necessary  to 
remove  cartridges  or  turn  off  computer,  saves 
time,  television  and  computer  (one  year  warran- 
ty) List  $149.00  —  Sale  $89.00. 

•  10  DAY  FREE  TRIAL 

•  WE  HAVE  THE  LOWEST  PRICES 

•  ONE  DAY  DELIVERY  EXPRESS  MAIL 

•  FREE  CATALOGS 
WE  LOVE  OUR  CUSTOMERS! 


EIMTERPRIZES  (factory orecd 

'  BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  order 
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must  use  the  following  formula:  POKE  SM  +  X  + 
22  *  Y,N  where  SM  =  7680  for  the  unexpanded 
VIC-20,  SM  =  4096  for  the  expanded  VIC-20,  and 
N  is  the  character  code. 

You  can  POKE  color  to  the  screen  in  the  same 
way:  POKE  CM  +  X  +  22  *  Y,N  where  CM  =  38400 
for  the  unexpanded  VIC-20,  CM  =  37888  for  the 
expanded  VIC-20,  and  N  is  the  color  code. 

LOAD  Program  3  and  then  enter  the  following 
POKE  statements  (Program  5). 

Program  5:  X/Y  coordinate  Practice 

100  X=0  :  Y=0  :  REM  SET  VALUES  FOR  X  AND  Y 
110  POKE  SM+X+22*Y,81  :  POKE  CM+X+22*Y,6  :  REM 

BLUE  BALL — UPPER  LEFT 
120  X=21  :  Y=0  :  REM  SET  VALUES  FOR  X  AND  Y 
130  POKE  SM+X+22*Y,83  :  POKE  CM+X+22*Y,2  :  REM 

RED  HEART — UPPER  RIGHT 
140  X=ll  :  Y=ll  :  REM  SET  VALUES  FOR  X  AND  Y 
150  POKE  SM+X+22*Y,90  :  POKE  CM+X+22*Y,0  :  REM 

BLACK  DIAMOND — CENTER 
160  X=0  :  Y=22  :  REM  SET  VALUES  FOR  X  AND  Y 
170  POKE  SM+X+22*Y,65  :  POKE  CM+X+22*Y,4  :  REM 

PURPLE  SPADE — LOWER  LEFT 
180  X=21  :  Y=22  :  REM  SET  VALUES  FOR  X  AND  Y 
190  POKE  SM+X+22*Y,88  :  POKE  CM+X+22*Y,5  j  REM 

GREEN  CLOVER — LOWER  RIGHT 

To  make  a  character  move  on  the  screen,  add 
a  -I- 1  to  the  value  of  X  for  right  movement,  add  a 
-1  to  the  value  of  X  for  left  movement,  add  a  -I- 1 
to  the  value  of  Y  for  down  movement,  and  add  a  -1 
to  the  value  of  Y  for  upward  movement.  The  limits 


of  the  screen  are  defined  by  X  =  0  to  21  and  Y  =  0 
to  22.  Experiment  by  changing  the  values  for  X 
and  Y  in  Program  5. 

Method  2:  Direct  Method 

There  are  506  screen  locations  for  both  color  and 
characters.  The  first  location  is  SM  (for  Screen 
Memory)  and  CM  (for  Color  Memory).  The  first 
location  is  the  upper  left-hand  corner  of  the  screen. 
The  second  location  is  to  the  right  of  the  first  loca- 
tion and  has  a  value  of  SM  +  1  (for  character  place- 
ment) or  CM  -I- 1  (for  color  placement). 

We  can  continue  to  add  values  to  the  labels 
until  we  are  at  the  bottom  right-hand  corner  of 
the  screen,  where  the  values  are  SM  +  505  and 
CM -1-505.  Therefore,  any  position  on  the  screen 
can  be  addressed  by  adding  the  values  of  0  through 
505  to  the  labels  SM  or  CM  (see  the  memory  map). 
LOAD  the  Alternate  Values  Listing  (Program  3) 
and  then  enter  the  following  practice  POKE  state- 
ments (Program  6). 

Program  6:  Memory  Location  Practice 

100  POKE  SM+0,81  :  POKE  CM, 6  :  REM  BLUE  BALL — 

UPPER  LEFT-HAND  CORNER 
110  POKE  SM+21,a3  :  POKE  CM+21,2  :  REM  RED  HEA 

RT — UPPER  RIGHT-HAND  CORNER 
120  POKE  SM+253,90  :  POKE  CM+2S3,0  :  REM  BLACK 

D I AMOND — CENTER 
130  POKE  SM+484,65  :  POKE  CM+484 , 4  :  REM  PURPL 


(Fantastic!!) 

VIC-20  COMPUTER  WILL  PLAY 
ATARI  GAMES  CARTRIDGES 

when  you  plug  in  our 

GAME  LOADER! 

Wow!!  Now  you  can  play  all  Atari  game  cartridges  on  your  "VIC-20  Computer."  Atari 
VCS  cartridge  video  games.  Aclivision,  Imagic,  M-Network  cartridges  will  all  play  on  your 
"VIC-20  Computer,"  when  you   use  our  new  "GAME  LOADER"  plus  you  get  fantastic 
VIC-20  sound  and  graphics. 
LIST  PRICE  $99.00    SALE  $79.00  "15  DAY  FREE  TRIAL" 


We  have  the  lowest  VIC-20  prices 
We  have  over  500  programs 
Visa  —  Mastercharge  —  C.O.D. 
We  love  our  customers! 


ENTERPRIZES  (f«TORY'>mECT) 

BOX  550.  BARRINGTON.  rLLINOIS  60010 
Phont  312/3S2'5244  to  ord*r 
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VIC-20  OWNERS 

Expand  your  System  with  these 
Exclusive  Factory  Direct  Product 


A.  DATASPANZO 

•  5  sloi-swilch  seleclable  (not  an  rncon- 
venieni  DIP  switch)  allows  control 
between  computer  mode  ani)  game 
mode 

•  Fully  budered 

•  Reset  button 

•  Auxiliary  power  supply  jack 

•  fuse  protection 

•  Write  nrotEclion  on  one  slot 
DATASPANKIt    SS4.95 
DATASPAN  Assembled    S79.95 

C.  RAMcharger 

•  Turn  your  Commodore  8K  cartridge 
into  a  full  16K  cartridge 

•  full  address  swilching  capabilities 

•  Sockets  allow  future  EPROM 
subslilution 

HAMi:hargi!r  Kil    S29.9S 

All  assembled  units  have 
Digital  Interlace  Systems  Co. 
P.O.  Box  8715 
Portland,  Oregon  97207 
(503)  235-5890 


B.  RAMraiiier 

•  Makes  you:  3K  or  'Superexpander 
cartridge  a  lull  4K  RAM 

•  Recaptures  your  RAM  for  BASIC  and 
moves  it  into  Expansion  memory 
(lower  half  ol  Blocks  1.2.  or  31 

nAMralderKII    $24.95 
RAMraider  Assembled    S34.95 


D,  BREEZE  MACHINE 

•  Extend  ilie  lile  of  your  computer  with 
our  Whisper  Ouiel  f AN 

•  Plugs  directly  into  your  expansion 
port 

•  Designed  to  work  wilh  any  VIC . 
compatible  cartridge  or  expansion 
board 

BREEZE  MACHINE  Assembled  S59J5 
lull  90-day  limited  guarantee. 

TERMS: 

Shipping  and  Handling  S3.W 
VISA/MASTERCARD -Add  3'lj 
Most  orders  shipped  wilhin  4B  hours 
(Personal  ctiecks  —  allow  2  weeks.) 


VICTlPQfTHEMOtlTH 

Don't  place  program  tapes  on  VIC  transforrrer  or  on  television! 

Accidental  erasure  couW  occur. 


RINGS  or ' 

SATURN 


VOYGER 

ATURN    TO 

LLIONAIRE 


PILOT   THE    SCOOP 
INTO   THE    RINGS 
BECOME      A      MULT 

0  (408)  738^1751. 

MA  I L 

D.    SMITH       S       CO. 

1164    ANDOVER     DR. 

SUNNYVALE/       CAL. 

94087 

VISA    S    MASTERCARD         WELCOME 

ONLY    $    19.95 
THE    UNEXPANDED       VIC-20 


FOR 


VIC-20 


SOFTWARE  IHC 


CASSETTE  SOFTWARE 


A  now  chafienge  every  lime 

7^-  ■ ' 


CRABS 

Agility  IS  the  hey  lo  successfully  guiding  MER- 
BtE  (the  halibut}  through  the  maze,  avoiding 
the  deadly  gaze  ot  SOMC  CRABS  while  feed- 
ing on  delectable  mght  ci^awJers. 
The  more  you  eat.  the  hrgher  your  score.  Each 
time  yoj  clear  the  miaze  ol  tasty  morcefs,  you 
will  receive  mOJ'e  tirrie.  additional  l^ves.  and  a 
new  group  ol  night  cfawlers.  as  the  game  ol 
SURVIVAL  continues 

Bui  t>e*vare' With  the  passrng  of  time  your  presence  becomes  tnceasingly  aggravating  lo 
Ihe  KILLER  crabs  who  lurK  wilhun.  improving  the  accuracy  ol  Iheir  menacing  sonic  waves. 
Set  al  beginner  or  advances  levels  each  game  is  played  m  a  totally  new  maze,  and  may 
consist  ot  any  nurrLt>er  of  rounds  Ihai  start  identically  for  each  player 

CRABS  can  E>e  played  using  your  VlC-20  keyboard  or  inystick.  and  will  work  on  all 
standard  VIC-20  memory  configurations 


Eliciting  action  for  two  playefs 


TANK  WAR 

Vour  opponent  watches  closely  as  the  BAT- 
TLEFIELD unfolds,  ana  you  both  caretuHy  plan 
strategies  for  the  pending  CONFLICT  Sud- 
denly, both  LASEfi  TAN  KS  fire  to  miHaie  move- 
ment, Vou  begin  to  thread  the  way  through 
youfhorne  ten-itory.  avoiding  obstructions  and 
buildings,  as  you  proceed  toward  enemy  ground 
OulSCOre  the  nvat  lank  by  destroying  enemy 
buildings  as  well  as  placing  dnec!  hiisonyour  opponent  during  one  to onecombat.  Higher 
skill  levels  Willi  add  additional  targets,  mountain  ranges  and  landmines  lo  the  battle  zone 
(or  increasing  £XClTE\^ENT 

One  of  three  sxill  levels,  with  a  new  battlelielQ  created  tor  each  game,  provides  a  new 
challenge  tor  both  players  every  time 

TANK  WAR  may  be  played  usmg  your  \HC-20  keytioard  or  paddles,  and  will  work  on  all 
standard  VIC'20  memory  configurations 

CYCLONS 

Full  Hi-Rei  Graphics,  Arcade^Uke  Action 
Continuing  with  iheir  plan  to  conquer  the  uni- 
verse, the  CVTROM  EMPIRE  has  chosen  your 
sector  as  Ihe  Itrst  targel  m  our  galaxy  As 
COMMANDER  ot  the  proteciive  farces,  you 
must  manoeuvre  your  craft,  avoiding  collision 
and  enemy  missiles,  to  attack  and  destroy 
enemy  warships 

The  CYCLON  tighiers  relentlessly  enter  the 
OatHezone.  attemipting  lo  Jure  you  nto  making 
errors  thai  will  lead  to  your  destruction  The 
menacing  PULSAR  DEATH  SHIP  also  begms 
to  attack,  ils  only  purpose  to  zero  m  on  your  locatron.  chase  you  down,  and  put  an  end  lo 
your  defense  of  civilization  as  we  know  i| 
Our  luture  lies  WJth  your  skill 

CVCLON  requires  memory  expansron  to  function  When  loaded  on  a  system  with  a  3K 
expander  (or  Super  Expander)  you  *j  II  play  an  advanced  level  game.  Loading  the  cassette 
onto  a  system  with  BKormoi'eeapansron,  you  will  be  allowed  to  choose  between  a  variety 
ol  ditliculty/game-teature  options  The  game  is  controlled  with  the  VIC-20  lOysiick 


The  ultimate  inier-steilar  conliici 


^fr5- 


Skili-lesling  defense  against  a  new  evil 


^C?"-" 


CRITTERS 

Full  Hl-Res  Graphics.  Arcade-Like  Acllon 

While  inspecting  his  prize  pumpkin  patch.  Mr 
GREENSLEEVES  becomes  aware  of  a  Hock  of 
strange  CRITTERS  hovenng  in  Ihe  sky  above 
Without  warning  small  groups  tiegin  to  leave 
the  formation  and  dive  m  order  to  knock  tiim 
down  and  STEAL  the  fruitsof  his  labour.  Armed 
only  with  a  revolver,  he  must  now  DEFEND  his  crop  against  this  new  bhghi 
you  will  guide  Greensleeves  in  h  i  s  COURAG  EOUS  effort  to  save  the  patcTi  Run  or  crouch 
m  order  to  avoid  Ihe  swooping  MENACE,  and  attempt  lo  exterminate  rhecmiefs  before 
they  can  loot  the  enure  crop  Most  imporiani.  once  a  pumpkin  is  stolen,  destroy  tHe  thiel 
before  he  can  reach  the  flock  (taking  care  not  to  hit  the  pumpkin)  or  his  prize  wiH  be  your 
loss 

As  the  struggle  progresses,  larger  flocks  will  arrive  anO  the  speed  of  ihe-r  attack  will 
increase  But  dont  despair  New  pumpkins  will  grow  with  your  point  total  providing 
additional  opportunities  to  successfully  tend  off  Ihe  raid  When  they  succeed  in  clearing 
the  field,  ine  conflict  is  over 

CRITTERS  requires  a  minimum  o'  BK  memory  expansion  and  is  conirollec  with  your 
VIC-20  joystick 

ChKN  lor  avftilBbdlly  wMh  youf  Iocs)  dealer,  or  ute  Ihe  order  form  provided. 
Dealer  enqutrikes  are  Invited. 


FORWARD  TO:  SYNTAX  SOFTWARE  tNC,  33  ELMHURST  AVE.,  SUITE  502 
WfLLOWDALE.  ONTARIO,  CANADA  M2N  6GS  PHONE  {A^^]  221-8Q0S 

L-  CERTiriEDCHEDJE 

PLEASE  SEND  ME 

—  CRABS        @  S15.95  (aS,>/S1S.9£  (CDN.) 

^_  TANK  WAn#  S15.95  (U.S.KSia.95  (CDN.)  ■   
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E  SPACE — LOWER  LEFT-HAND  COEINER 
140  POKE  SM+505,83  :  POKE  CM+505,5  j  REM  GREEN 
CLOVER — LOWER  RIGHT-HAND  CORNER 

To  make  a  character  move  on  the  screen,  add 
a  + 1  for  right  movement,  add  a  -1  for  left  move- 
ment, add  a  +22  for  down  movement,  and  add  a 
-22  for  upward  movement.  The  limits  of  the  screen 
are  defined  by  SM  +  505  and  SM  (for  character 
placement)  and  CM-)- 505  and  CM  (for  color  place- 
ment). Experiment  by  changing  the  values  added 
to  SM  and  CM  in  Program  6. 

To  demonstrate  how  the  direct  method  works 
in  a  program,  replace  lines  260  through  290  in 
Program  4  with  the  following  lines  (Program  7). 

Replace  lines  260  through  290  in  Program 
Listing  3  with  the  following  lines: 

Program  7:  Afternate  To  Program  3 

260  M=INT(RND(1)*505)  :  REM  RANDOM  SELECTION  O 

F  MOVEMENT 
230  POKE  SM+M,9  5  :  REM  POKE  CHARACTER  TO  SCREE 

N 
290  POKE  CH+M,CV  !  REM  POKE  COLOR  TO  SCREEN 

Which  Method  Is  Best? 

At  this  point  you  may  be  wondering  which 
method  for  POKEing  should  be  used.  Each 
method  hasite  place,  depending  on  the  require- 
ments of  your  program.  Generally,  the  direct 
method  requires  fewer  commands  for  some  appli- 
cations and  runs  faster  than  the  X/Y  coordinate 
method.  However,  it  is  much  easier  to  define 
complex  screen  boundaries  using  the  X/Y  coordi- 
nate method. 

For  example,  let's  place  a  five-character  by 
five-character  square  on  the  screen.  We'll  use  the 
XA'  coordinate  method  to  place  a  square  in  the 
center  of  the  screen,  and  the  direct  method  to 
place  a  square  in  the  lower  left-hand  corner.  LOAD 
Program  4  and  then  enter  Program  8. 

Program  8. 

100  REM  X/Y  coordinate  METHOD 

110  FOR  X=9  TO  13  :  FOR  Y=9  TO  13  :  REM  SET  VA 

LUES  OF  X  AND  Y 
120  POKE  SM+X+22*Y,160  :  POKE  CM+X+22*Y,8  :  RE 

M  POKE  CHARACTER  AND  COLOR 
130  NEXT  Y  :  NEXT  X  :  REPEAT 
140  REM  DIRECT  METHOD 

150  L=396  (  REM  BEGINNING  VALUE  OF  M 
160  FOR  M=L  TO  L+4  :  REM  RANGE  OF  M  FOR  ONE  LI 

NE 
170  POKE  SM+M,160  :  POKE  CM+M,8  REM  POKE  CHARA 

CTER  AND  COLOR  FOR  ONE  LINE 
180  NEXT  H  :  REM  REPEAT  TO  END  OF  LINE 
190  L=L+22  I  IF  L>488  THEN  END  :  IF  AT  END  OF 

LAST  LINE  END 
200  GOTO160:  REPEAT 

When  RUNning  this  program,  you  might 
have  noticed  that  the  second  square  was  printed 
a  little  faster  than  the  first  one.  In  applications 
where  speed  is  important,  it  is  useful  to  know 
that  the  direct  method  does  run  quite  a  bit  faster 
than  the  X/Y  coordinate  method. 


This  can  be  best  illustrated  by  Program  9.  In 
this  program,  the  entire  screen  is  filled  with  char- 
acters by  using  both  methods.  An  added  feature 
is  that  each  segment  of  the  program  is  timed  by 
the  VIC-20  built-in  timer,  LOAD  Program  4  and 
then  enter  the  following  lines: 

Program  9:  Fill  screen  Test 


100 
110 

120 
130 
140 

150 
160 
170 

180 
190 
200 
210 
220 
230 
240 

250 
260 

270 

2  80 
290 

300 

310 

3  20 

3  30 


REM  *FILL  SCREEN  TEST* 

REM  FILL  SCREEN  USING  SCREEN  MEMORY  LOCATI 

ONS 

PRINT  "[CLR]"  I  REM  CLEAR  SCREEN 

Tl5-"000000"  I  REM  ZERO  TIMER 

FOR  J-CM  TO  CH+50  5  i  REM  SET  VALUES  FOR  CO 

LOR  MEMORY 

POKE  J, 8  I  REM  POKE  COLOR 

NEXT  J  I  REM  REPEAT 

FOR  I-SM  TO  SM+505  i    REM  SET  VALUES  FOR  SO 

REEN  MEMORY 

POKE  1,160  I  REM  POKE  CHARACTER 

NEXT  I  1  REM  REPEAT 

Tl?  -  TI?  :  RECORD  TIME 

REM  FILL  SCREEN  USING  X/Y  COORDINATES 

PRINT  "[CLR]"  !  REM  CLEAR  SCREEN 

TI?=-"000000"  :  REM  ZERO  TIMER 

FOR  Y-0  TO  22  i  FOR  X-0  TO  21  i  SET  VALUES 

FOR  X  AND  Y 
POKE  CM+X+22*Y,8  :  REM  POKE  COLOR 
POKE  SM+X+22*Y,160  I  REM  POKE  CHARACTER 
NEXT  X  !  NEXT  Y  i  REPEAT 
REM  RECORD  TIME 

!  CLEAR  SCREEN  AND  PRINT  RES 


T2$=TI? 

PRINT  "[CLR]" 

ULTS 

POKE  SB, 157  I 

COLOR 
PRINT  "DIRECT  METHOD 
ME 

PRINT  "x/Y  COORDINATES 
ME 
END 


REM  CHANGE  SCREEN  AND  BORDER 


"Tl? 
"T2  5 


REM  PRINT  TI 


REM  PRINT  TI 


As  you  can  see,  the  direct  method  RUNs  about 
twice  as  fast  as  the  X/Y  coordinate  method.  If  you 
are  writing  a  program  using  a  lot  of  POKEs,  you 
might  consider  using  the  direct  method  wherever 
possible.  This  will  help  to  speed  up  your  pro- 
gram. However,  the  X/Y  coordinate  method  re- 
mains the  most  useful  when  defining  complex 
screen  boundaries. 

By  using  alternate  values  for  screen  memory 
and  color  memory,  you  are  not  only  able  to  POKE 
characters  and  colors  to  the  screen  easily  and  ac- 
curately, but  you  will  also  be  able  to  run  your 
programs  (3.58K  or  less)  with  or  without  your  8K 
or  16K  expansion  cartridge.  © 
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Left-handed  Atari  Joysticks 


P  E  Thompson 


]f  you're  left-handed,  ordiimn/  joysticks  are  aiokward  to 
use.  A  simple  adjustment  (all  you  need  is  a  screzvd river) 
can  fix  them. 


Several  of  my  friends  and  family  members  are 
left-handed  and  have  complained  vociferously 
about  the  "right-handed"  Atari  joysticks.  They 
are  especially  frustrated  when  trying  to  control 
the  spaceship  with  the  left  hand,  fire  at  the  Zylons 
with  the  right  hand,  and  firmly  hold  the  joystick 
with  the  other  hand  (try  it  sometime,  you  right- 
handers!). As  the  proud  owner  of  the  computer 
which  is  causing  this  distress,  I  am  the  one  who  is 
expected  to  answer  the  question,  "If  you're  so 
smart,  why  can't  you  make  this  thing  work 
right?" 

If  you,  as  a  right-hander,  hold  the  joystick  in 
the  right-handed  position  {i.e.,  top  away  from 
you),  you  will  see  that  the  fire  button  is  located 
on  the  left-hand  side.  In  order  to  satisfy  left- 
handers, the  fire  button  must  be  on  the  right-hand 
side,  which  means  that  the  directions  of  the  joy- 
stick motions  must  be  rotated  as  follows: 


Direction 

Becomes 

Forward 
Backward 

Right 
Left 

Right 
Left 

Backward 
Forward 

In  other  words,  if  you  hold  a  hypothetical  left- 
handed  joystick  the  right-handed  way,  then  when 
the  joystick  is  pushed  for  the  forward  direction, 
movement  would  be  to  the  right.  Similarly,  the 
directions  would  change  for  all  other  motions. 

Before  tackling  this  seemingly  simple  task  of 
creating  a  left-handed  joystick,  I  realized  that  two 
obstacles  stood  in  the  way  of  possible  solutions; 

1)  A  software  patch  was  impossible  since  my 
knowledge  of  assembly  language  program- 
ming can't  get  past  my  confusion  as  to  the 
difference  between  a  bit,  a  byte,  and  a 

nybble. 

2)  Any  sort  of  hardware  fix  was  impossible 
since  my  soldering  ability  is  limited. 

At  this  point,  1  decided  to  make  do.  I  took 
the  joystick  apart,  hoping  to  figure  out  some  way 
of  rearranging  its  mechanism,  and  was  indeed 
able  to  convert  it  for  left-handed  use. 


Before  starting,  make  sure  that  the  joystick  is 
disconnected  from  the  computer  and  then  remove 
the  four  screws  in  the  bottom  which  hold  it  all 
together. 

Once  the  screws  are  removed,  place  the  base 
on  a  table  and  carefully  lift  off  the  top.  (See  Figure 
1.)  Now  set  aside  the  pieces  of  the  fire  button  (the 
red  button  and  a  spring)  in  a  container.  The  wires 
inside  are  attached  by  slip-on  connectors  and  you 
can  slip  them  off  and  on  without  damaging 
anything. 

Notice  that  on  each  side  of  the  circuit  board 
with  silver  dots  are  three  wires.  The  left  side  wires 
are  ORG  (orange),  WHT  (white),  and  GRN 
(green),  while  the  right  side  wires  are  BRN 
(brown),  BLU  (blue),  and  BLK  (black).  This  color 
coding  of  the  wires  and  the  circuit  board  with 
silver  dots  is  a  fortunate  feature  of  the  Atari  joy- 
stick because  it  provides  the  guide  to  proper  (right- 
hand)  reassembly  of  the  joystick.  After  you  have 
connected  the  wires  according  to  the  arrangement 
shown  in  Figure  2,  the  joystick  becomes  left- 
handed. 

Finally,  reassemble  the  joystick  in  the  reverse 
order  in  which  it  was  taken  apart.  Here's  how: 

1)  Hold  the  top  of  the  joystick  upside  down. 
The  top  is  the  part  with  the  stick. 

2)  Place  the  red  fire  button  into  its  hole  in  the 
top.  It's  easy  to  see  that  the  fire  button  goes 
in  upside  down  too,  since  that's  the  only  way 
it  fits. 

3)  Put  the  spring  onto  the  post  in  the  center 
of  the  fire  button.  Make  sure  that  the  spring 
is  completely  clean  of  any  dust  it  may  have 
accumulated  since  it  was  removed.  In  this 
case,  the  spring  doesn't  have  an  upside  down 
since  it's  the  same  on  both  ends. 

4)  Be  sure  that  all  the  connectors  are  firmly 
attached  to  the  circuit  board  with  silver  dots. 

5)  Lay  the  circuit  board  into  the  top  so  that 
the  two  posts  in  the  top  come  through  the 
hole  in  the  board.  Top  and  bottom  are  easy 
to  determine  since  these  pieces  fit  only  one 
way. 

6)  Fit  the  bottom  onto  the  rest  of  the  assembly. 
Be  careful  that  the  wires  are  not  between  the 
circuit  board  with  silver  dots  and  the  posts 
for  the  mounting  screws.  These  parts  also  fit 
together  only  one  way. 
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Figure  1. 


Pieces  Of 
Fire  Button 


Base 


Circuit  Board 
With  Silver  Dots 


Lots  Of  Wires 


ORG    \    1 

\ 

\ 

^ 

BRN    ,  . 

orange  wire  -  ^^ 

brown  wire  "^m^^ 
white  wire  -^|gm 

WHT 
GRN^ 
► / 

\blu 

\    BLK 

-  Diue  wire 

green  wire 

-  black  wire 

Beginners:  See 
special  program 
typing  instructions 

on  page  249. 


(NOTE:  The  ORANGE  and  BLACK  wires  are  not  moved.) 
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UFO  Pilot: 


VIC  Custom  Characters  For  Game  Graphics 


Bud  Bonis 


The  current  high  score  in  the  game  "UFO  Pilot"  is 
3411.  While  seeing  if  you  can  top  that,  you  also  have 
the  opportunity  to  learn  a  good  deal  about  using  the 
VIC  "multicolor  mode"  in  your  own  games. 


Commodore's  VIC-20  has  outstanding  color 
graphics  capabilities.  However,  the  unexpanded 
machine  has  limited  memory  to  take  advantage  of 
these  capabilities,  and  the  average  computerist 
who  is  trying  to  justify  "buying  more  than  a  video 
game"  has  to  provide  his  family  with  a  reasonable 
amount  of  entertainment  without  buying  a  lot  of 
expensive  memory  expansion. 

Two  options  have  been  offered  for  designing 
game  graphics  characters: 

1.  The  Commodore  graphics  keys  can  be  used 
to  build  multiple  space  characters.  These  take 
up  a  lot  of  space  and  are  cumbersome  to  move 
around. 

2.  Custom  characters  can  be  drawn  if  you're 
willing  to  give  up  valuable  RAM  instead  of 
taking  existing  characters  from  ROM.  Ba- 
sically, whole  sets  of  characters  are  moved 
from  ROM  to  RAM,  and  then  some  of  the 
characters  can  be  redefined  by  a  series  of 
POKEs  to  RAM.  Because  the  pointer  indi- 
cating the  start  of  character  memory  has  to  be 
reset  (36869),  this  is  an  all  or  nothing  process. 
Any  standard  characters  you  want  to  use 
must  also  be  relocated  from  ROM  to  RAM. 

As  an  alternative,  some  perfectly  acceptable 
single  space  characters  can  be  created  from  stan- 
dard characters  in  ROM  just  by  POKEing  their 
screen  locations  into  multicolor  mode.  This  ap- 
proach uses  no  memory  and  gives  a  wide  variety 
of  "new"  characters  (about  four  million)  to  choose 
from. 

This  article  describes  the  use  of  multicolor 
mode  in  detail,  includes  a  program  to  find  inter- 


esting characters,  and  concludes  with  a  game 
demonstrafing  the  technique. 

How  Characters  Are  Stored 

In  order  to  explain  multicolor  mode,  it's  important 
to  first  describe  how  characters  are  formed  on  the 
screen  in  the  first  place.  The  VlC-20  Programmer's 
Reference  Guide  (pp.  82-94)  has  several  errors  in  its 
description  of  this  process. 

Characters  are  stored  in  memory  as  an  8x8 
grid  of  dots.  Each  dot  (bit)  is  turned  either  "on" 
or  "off."  Each  eight-bit  line  (byte)  can  be  repre- 
sented by  a  number  which  uniquely  turns  some 
bits  "on"  and  others  "off."  Each  bit  is  represented 
by  a  number  which  is  a  power  of  two  if  "on"  or 
by  zero  if  "off."  The  value  assigned  to  the  byte  is 
the  sum  of  the  values  of  its  eight  bits. 

bit  number  7      6      5      43210 

value  of  2'^  128    64    32    16    8    4    2     1 

Thus,  if  only  bit  zero  is  "on,"  the  value  of  the 
byte  is  2'^'  =  1.  If  only  bit  four  is  "on,"  the  value  of 
the  byte  is  2'*  =  16.  If  bits  zero  and  four  are  both 
"on"  and  all  the  others  are  "off,"  then  the  value 
of  the  byte  is  2"  and  2^  =  1  -I- 16  =  17.  If  all  eight  bits 
are  "on,"  then  the  value  of  the  byte  is  128H-64-H 
32-1-16  +  8-1-4-1-2  +  1  =  255.  A  whole  character 
takes  eight  lines  or  eight  bytes  of  memory.  For 
example,  the  letter  A  is: 


bit  no.  7  6  5  4  3  2  1  0 

value  of  byte 

byte  100011000 

2-'  +  2*  =  24 

200100100 

2^  +  2^  =  36 

301000010 

2*  +  2'=66 

401111110 

2"* -(-2= +  2" -1-2^ 

+  2^H-2'=126 

501000010 

2*  +  2-=66 

601000010 

2^4-2^  =  66 

701000010 

2^  +  2^  =  66 

700000000 

0 

Custom  characters  can  be  stored  in  RAM  locafions 
by  POKEing  the  desired  values  into  the  individual 
memory  locations  (bytes). 

The  unexpanded  VIC-20  has  room  for  5000 
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bytes  in  RAM  or  about  3.6  thousand  (K)  bytes 
user  available  RAM  after  buffers  and  screen 
memories,  etc.,  are  allocated.  Since  each  character 
takes  up  eight  bytes,  moving  64  characters  from 
ROM  to  RAM,  available  for  use  or  modification  in 
the  custom  character  mode,  uses  64  *  8  =  512  bytes 
of  RAM  and  makes  it  unavailable  for  other  uses. 

Multicolor  Mode 

Storing  mulikolor  characters.  In  multicolor  mode, 
characters  are  stored  in  the  same  way,  but  bits  are 
read  two  at  a  time  to  specify  one  of  four  colors  in 
a  two-dot  space.  Taking  two  bits  at  a  time  allows 
four  possibilities,  as  opposed  to  the  two  ("on"  or 
"off")  when  bits  are  taken  one  at  a  time. 

bit  pair     colors  selected  memory  location  (POKE) 

00  16  background  colors    36879,  bits  4-7 

10  8  character  colors         38400-38911,  bits  0-2 

01  8  border  colors  36879,  bits  0-2 

11  16  auxiliary  colors  36878,  bits4-7 

Thus,  if  you  were  custom  designing  a  flag 
with  alternating  background  color  and  border 
color  stripes,  a  character  color  square  in  the  upper 
left-hand  corner,  and  an  auxiliary  color  pole,  the 
stored  data  might  look  something  like  this: 


bit  pairs 

byte  1(10)  (10)  (01)  (01) 

2  (10)  (10)  (00)  (00) 

3  (10)  (10)  (01)  (01) 
4 (00)  (00) (00) (00) 
5 (01) (01) (01) (01) 

6  (11)  (00)  (00)  (00) 

7  (11)  (00)  (00)  (00) 

8  (11)  (00)  (00)  (00) 


value  of  byte  (POKE) 

128  +  32  +  4  +  1  =  165 

128  +  32  =  160 

128  +  32  +  4  +  1=165 

0 
64  +  16  +  4  +  2  =  86 
128  +  64=192 
128  +  64=192 
128  +  64  =  192 


This  character  wouldn't  be  very  interpretable 
in  ordinary,  single  color,  mode. 

Once  a  character  is  stored  in  memory  in  this 
way,  in  order  to  print  it  on  screen  in  its  full  multi- 
color glory,  we  need  to  first  specify  multicolor 
mode  in  that  screen  location,  then  choose  the 
appropriate  colors  for  border,  background,  char- 
acter, and  auxiliary  use.  By  POKEing  these  other 
reference  locations,  we  can  make  substantial 
changes  in  the  character.  For  example,  if  the 
auxiliary  color  is  the  same  as  the  background  color, 
the  flagpole  disappears. 

Selecting  Colors 

Specifying  colors  is  a  little  more  complicated  than 
just  POKEing  a  number  into  a  memory  location 
(byte).  The  reason  is  that  the  color  codes  use  only 
specific  bits,  and  the  rest  of  the  bits  in  the  byte  are 
used  for  something  else.  For  example,  the  auxiliary 
color  Code  uses  only  bits  4-7  in  memory  location 
36878.  The  other  four  bits  (0-3)  are  used  for  setting 
volume  on  the  sound.  Selection  of  multicolor 
mode  for  a  given  screen  location  involves  turning 
on  a  single  bit  in  the  memory  for  that  space  on 
the  screen.  The  other  bits  hold  other  information. 
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Ctioosing  Border  and  Background 
Colors 

By  now,  you  should  be  pretty  well  versed  in  this 
operation,  and  you  have  probably  tried  some  of 
the  combinations  listed  in  Appendix  E  (p.  134)  of 
the  book  that  came  with  your  VIC.  It  seems  simple 
enough  -  POKEing  a  number  out  of  the  table  into 
memory  location  36879  gives  you  the  indicated 
combination  of  screen  and  border  colors.  Actually, 
byte  36879  specifies  three  things  which  could  be 
referenced  independently. 

Border  colors  are  specified  by  bits  0-2.  The 
decimal  translation  is  values  0-7,  to  give  eight 
possible  choices  (0  is  all  "off,"  7  is  all  "on"):  0  is 
black,  1  is  white,  2  is  red,  etc.,  in  the  same  se- 
quence as  the  color  keys.  Bits  4-7  specify  back- 
ground, or  screen,  colors.  The  values  associated 
with  these  bits  are  multiples  of  16.  For  example,  if 
bit  four  is  turned  "on,"  its  decimal  value  is  2^  =  16; 
if  all  four  bits  4-7  are  turned  "on,"  the  combined 
decimal  value  of  these  bits  is  2'  -(-  2"^ -1- 2'' -I- 2^  = 
16-1-324-64+128  =  240. 

A  little  fooling  with  the  numbers  should  con- 
vince you  that  these  four  bits  can  give  you  any 
multiple  of  16  from  0  *  16  to  15  *  16,  or  16  pos- 
sibilities. This  corresponds  to  the  16  choices  of 
screen  color  in  the  order  listed  in  Appendix  E  of 
the  book  Personal  Computing  on  the  VIC-20  (p.  134). 
Casual  inspection  of  this  table  reveals  that  some 
possible  values  are  not  listed  -  for  example,  0-7, 
16-23,  etc.  The  lowest  value  listed  is  8.  What  this 
means  is  that  bit  number  three,  decimal  value 
2^  =8,  is  always  "on"  when  one  of  the  values  in 
the  table  is  used.  If  you  POKE  36879,  X,  where  X 
is  a  value  not  in  the  table,  bit  three  is  turned  "off," 
and  the  screen  is  put  in  the  inverted  mode,  which 
makes  all  the  printing  appear  in  the  reverse. 

Thus,  byte  36879  contains  three  separate 
memory  references:  bits  0-2  for  border  color  (eight 
colors);  bit  3  for  inverted  mode  (when  "off");  and 
bits  4-7  for  screen  color  (16  colors  from  0  *  16  to 
15*16). 

Setting  Character  Color  And 
Selecting  Multicolor  Mode 

Character  color  is  specified  separately  for  each 
location  on  the  screen  (see  pp.  143-144  in  Persona! 
Computing  on  the  VlC-20  )  or  can  be  specified  before 
printing  a  series  of  characters  by  using  the  control 
color  keys.  Character  color  is  specified  separately 
for  each  screen  location  by  POKEing  locations 
between  38400  and  38905  with  values  from  0-7  to 
give  the  familiar  sequence  of  black  to  yellow 
character  colors  (eight  choices).  Values  from  0-7 
represent  bits  0-2. 

If  bit  three  is  turned  "on,"  i.e.,  values  from  8 
to  15  are  used  instead  of  0-7,  the  screen  location  is 
put  into  multicolor  mode  and  the  bits  are  evaluated 
two  at  a  time  to  give  the  results  described  above 
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VlC-20- 

VIC-1011A 

VIC-1515 

VIC-1530 

VIC-1540 

VlC-1010 

VIC-1311 

VIC-1312 

VIC-1600 

VIC-1210 


VIC-20® 

Personal  Compuler  $179.95 

RS232C  Interlace  39  95 

Printer  334.95 

Dalasetle  67.50 

Disk  Drive  349.95 

Expansion  Module  139.95 

Joysticit  995 

Game  Paddles  1995 

Telephone  Modem  99  95 

VIC  3K  Memory  Expander  Cartridge  34  95 
Plugs  directly  inlo  the  VIC  &  expansion  poil   Expands  lo  8K  RAM  total 

VIC-niO  VIC  SK  Memory  Expander  Cartridge  52  50 
eK  RAM  expansion  carlridQB  plugs  directly  into  the  VIC 

VIC-1011A  RS232C  Terminaiinlerface  39  95 
Provides  irlerlace  between  Itie  VIC-20  and  HS232  telecommunications  modems 
Connects  lo  VICS  user  port 


CARDBOARD  6  $99.95 

An  expansion  inierface  (or  ttie  VIC-20  Allows  enpansion  to  iOK  or  accepts  up  la  sut 

games  Way  tje  caisy  ctiaired  lor  more  versatility 

CARDBOARD  3  S29  95 

Economy  expansion  mtertice  for  trie  VIC-20 

CARD  ■'?"  CARD/PRINT  S79.95 

Universal  Centronics  Parallel  Printer  Interface  (or  (he  VIC-20  or  CBU-64    Use  an 

Epson  MX-80  or  OKIDATA  or  TANDY  or  |U3l  about  any  ottier 

CARDETTE  ^  _.,  ^^      S39.95 

Use  any  standafd  casselif?  player-'recoider  wilh  your  VlC-20or  CBM-64 

CARDRITER  ^       ^        S29  95 

A  hghi  pen  with  six  goad  programs  lo  uso  witn  your  VlG-^O  or  CBM-6J 


BUSINESS  &  HOME  APPLICATIONS 
CW-107A     Home  Calculation  Program  Pack 

CPV-31       Data  Files  -  youf  storage  is  unlimited 

CPV-96    Household  Finance  Package  -  to  keep  records  oi  an 

your  hQusPliQid  expenses 
CPV-97      Loan  Analyzer  -  analyze  all  lypes  ot  loans 
CPV-203      Accountant  -  a  musl  lor  every  small  biismessrr^an 
CPV-206      Bar-Chart  -  display  your  numerical  data 
CH      Turtle  Graphics  -  learn  progfamming 

VIC  Forth  -  IS  a  powertui  language  lor  BASIC  programming 
HES  MON  -  IS  a  6502  machine  language  monitor  wdh 
a  mini-assembler 

HES  Writer  -  time-saifing  word  processing  tool 
Encoder  -  keep  your  personal  lecords  away  from  prying  eyes 
CT-21      Statistics  Sadistics  -  ^lansihcal  analysis 
CT-121      Total  Time  Manager  2.0  -  creates  personal  or 
busjness  schedules 
Tot!  Label  -  a  mailmg  list  and  label  program 

Toti  Text  BASIC 

Research  Assistant  -  keep  track  of  reference  data 
TotI  Text  Enhanced 

Gratlx  Designer-  design  graphic  characters 
Terminal  40  -  produces  40  column  oulpul  ot  jnformaiion 
received  through  the  modem 
CQ-5      Mlnimon  -  allows  you  to  program,  load,  save,  or  eKeCuie 
machine  language  programs 

Order  Tracker 

Business  Inventory  -  to  maintain  record  ol  inventory 
The  Mailman  -  lo  keep  addresses  of  business  or 
personal  acquainiences 


CH 
CH 

CH 
CH 


CT-124 
CT-125 
CT-126 
CT-t40 
CM-1S2 
CM-151 


CT-3 
CT-4 
CT-32 


S48.95 
14.95 
3095 

7.95 
24,95 

8-95 
34.95 
49.95 
34-95 

34.95 
34.95 
14.95 
15.95 

13.95 
15.95 
17.50 
29.95 
12.95 
25.95 

13,95 

15.95 
15.95 
10,95 

13.95 
15.95 
12.95 
16.95 
13.95 
9.95 


CPV-210     Bidder 

CPV-31 1     Billing  SolKcr 

CPV-217     Cash  Flovy  Model  •  determine  casn  fio* 

CPV-220     Client  Tickler 

CPV-221     Club  Lister 

CPV-224     Deprecialor 

CPV-227      Gasoline  Un-Guzzjer- energy  consumer  savef  program    8.95 

CS-102      Home  Inventory  -  Maintains  an  Inventory  of  all  your  17.95 

personal  ellects 
CPV-236     InveslmenI  Analyst  -  Keep  track  at  inyestments  12.95 

and  mveslment  opportunitie$ 

CPV-238     Lease/Buy  12.95 

CPV-251     Present  Value  10.95 

CPV-254      Ratios  -  communicate  by  percentages  8.95 

CPV-269    Super  Broker  12,95 

CPV-270     Syndieator- calculates  wtietfter  to  buy  or  sell  13.95 

CPV-27'1      Ticlter  Tape  -  maintains  investments  profile  14.95 

CPV-276     Un- Word  Processor- screen  editor  16.95 

CPV-2e6     Phone  Directory  -  never  lose  a  phone  number  again  9.95 

CPV-287      Amortizer  -  prim  complete  mortgage  orloan  18.95 

amorhzation  ictiedules 

CS-111      CheclcbOOlt  -  none    utility    program  14,95 

GPV-294     Calendar  My  Appointments  -  print  a  calendar  14  95 

lor  every  montn  m  any  year 

CPV-296     The  Sudgeler  -  place  your  personal  (inances  in  Older  12.95 

CPV-327      HESCOM  -  transters  data  and  programs  bjdirection-  40.95 

ally  Del  ween  vlCs  at  three  times  the  speed  od  a  disk  drive 

CPV-328      HESCOUNT-  monitors  program  execution  19.95 

CPV-329     HESPLOT- Hi-resgraonics  subroutines  12  95 

CPV-330     ViC  Forth  49.95 

CPV-343    Simple  Inventory  Control  Lite  System  41  95 

Complete  doturnentation 

CPV-36Q     Decision  7.95 

CPV-357      Conversions  -  figures  volume,  lengtti,  weight,  area,  7.95 

ans  velocity  10  all  possible  configurations 


COMMODORE  SOFTWARE 

VIC-1211A  VIC-20  Super  Expander  S55.99 

Everything  Commodore  could  pack  into  one  cart  I  idge  -  3K  HAM  memory  expansion, 
high  resolution  graphics  plotting,  color  paint  anrj  sound  commands  Graphic,  text. 
multicolor  and  music  modes  1024x^02^  dot  screen  plotting  All  commands  may  be 
typed  as  new  BASIC  commands  or  accessed  by  hitting  one  ol  the  VICs  special 
I  unction  keys  Includes  tutorial  instruction  book  Excellent  (or  at  I  programming  levels. 


VIC-1212 


Programmer's  Aid  Cartridge 


S45.99 


r.1ore  than  20  new  BASIC  commands  help  new  and  experienced  programmers 
renumper    trace  and  edit  BASIC  programs    Trace  any  program  Ime-by-line  as  it 
executes,  pause  to  edit  Special  KEY  command  lets  programmers  redefine  function 
keys  as  BASfC  commands,  subroutines  or  new  commands 
VIC-1213  VICMON  Machine  Language  Monitor  S48  99 

Hefps  machine  cooe  programmers  write  fast,  efficient  6502  assembfy  language 
programs   Includes  one  line  assemtiler/disassembler 


GAMES  FOR  YOUR  VIC-20  and  64 

G-101     Cribbage 

CCD       Motor  Mouse 

CWf-1  901      Avenger  Cart.  -  an  invasion  ol  space  intruders 
and  you  re  the  VIC   Avenger"' 

SuperSlOt  Cart.  -  great  music  ana  sound  elfects' 
Super  Alien  Cad.  -  you're  trapped  m  a  maze 
Jupiter  Lander  Cart.  -  pifot  your  jupiter  Lander' 
Draw  Poller  Cart. 

Midnight  Drive  Cart.  •  authentic  night  driving 
Radar  Rat  Race 
Sity  Falling 

Mole  Attack  -  a  colorful  "cartoon  action"  game 
Raid  on  Ft.  Knox  -  try  lo  escape  SheguorrJS 
Adventure  Land  -  Formerly  availaOle  only  on  larger, 
more  expensive  conputers    All  Adventure  games  are  decoded  lo 
talk'  on  the  Type  IN  Talk  voice  synthesizer  (available  from  VOTRAXI 

Pirate  Cove  Adventure  -  vo,  no.  ho.  &a  oottieof  rum    31-95 

Mission  Impossible  Adventure 

The  Count  Adventure  -  trapped  m  Dracuias castle 

with  3  days  lo  find  and  destroy  the  vampire 

Voodoo  Caslle  Adventure  -  you  have  to  free 

Count  Vorga  from  a  curse 

Sargon  II  Chess  -  seven  challenging  play  levels 

pinball  Spectacular 

Gorf  -  (The  smash-hit  arcade  game!) 

Omega  Race  -  the  ultimate  space  game 

Seawolf  —  an  explosive  Bally  (vtidway  arcade  'c[asslc  ' 

Slder  -  thrill  lo  downhill  sknng 

Maze  of  MIkor  -  adventure-packed  game  witri 

stunning  graphics 

Tank  Wars 
Pinball 

Simon  -  tt  gets  tougher  as  you  get  better  Great  for 

kids  of  all  ages 

Fuel  Pirates 

Pak  Bomber 

Laser  Blitz 

Tank  Trap 

Concentration 

0am  Bomt}er  '  pilot  your  plane,  avoid  enemy  fire 

Aggressor  -  protect  your  fuet  dump  from  space  ships 

Synthsound  -  an  mcmdiple  music  synthesizer 

ShantUS  -  search  room  after  room  (or  the  sharJow- 

eluding  androids,  two  levels  of  intense  arcade  action 

Protector 

Snake  -  like  ine  arcade  game  "Surround  "  t  or  2  players 

Breakout  -  adaptation  of  the  classic  Pmg-Pong 

Brick 

Breakout 

Jackpot  -  one-armed  bandit,  full  color  graphics 

Hangman  -  unbelievable  graphics  and  sound 

Tic-Tac-Toe 

Memory  -  vie  challenges  your  memory 

Malch  -  hand  and  eye  coordination 

Monks  -  a  devilish  game  ol  logic 

VIC  Lemonade  -  two  people  compete  selling  lemonar)e 

Bomber  -  you  must  decide  wtio  you  want  to  fly  fof, 

then  pick  a  target  and  your  experience  fevel 

Amok  -  the  halls  ol  Amok  are  populated  by  robots  thai 

ooey  one  instruction  -  get  the  intruder 

Alien  Blitz  -  tmO  out  how  good  you  are  at  blasting  aliens 

Tank  vs.  UFO  -  tne  tank  is  moving  back  and  forth  along 

ihe  base,  shoot  the  UFO  before  it  shoots  you 

Blackjack  -  lusl  tike  blackiack  in  the  casinos 

Snakman  -  Pacman  lor  tne  vie 

MORE  —  MORE  —  MORE 


CW-1904 
CW-1906 
CW-1907 
CW-1906 
CW-1909 
GW-1910 
CW-1911 
CW-1912 
CW-1913 
CW-1914 

CW-1915 
CW-1916 
CW-1917 

CW-1918 

CW-1919 
CW-1920 
CW-1923 
CW-1924 
CW-1937 
CH-G201 
CH-G202 

CH-G203 
CH-G205 
CH-G206 

CH-G207 
CH-G208 
CH-G209 
CH-G210 
CH-G211 
CH-G212 
CH-C305 
CH-C306 
CH-C307 

CH-C30B 

CPU-10 

CPU-12 

CPU-78 

CPU-79 

CPU-83 

CPU-85 

CPU-86 

CPU-87 

CPU-88 

CPU-89 

CPU-93 

CPU-108 

CPU-109 

CPU-123 
CPU-153 

CPU-191 
CPU-194 


S15.95 
12,99 
24.95 

24,95 
2495 
24.95 
24.95 
24.95 
24.95 
24.95 
24.95 
24.95 
31.95 


31,95 
31.95 

31.95 

31.95 
24.95 
31.95 
31.95 
24.95 
15.95 
15.95 

15.95 
13,45 
13,45 

13.45 
13.45 
15.95 
15.95 
13.45 
13  45 
34.95 
49-95 
34-95 

36.95 

14.95 

15.95 

7,95 

7.95 

7.95 

9.95 

7.95 

9.95 

7.95 

7.95 

12.95 

995 

20.95 

20.95 
9.95 

12  95 
14,95 


Prices  subject  to  change. 
TO  ORDER 
P.O-  Box  1B765 
Wichila.  K.S  S72ia 
(3t6)  684-4660 
Personal  checks  accepted  i Allow  3  weeks/ 
or  C.  O,  D  (AM  $2)  Handling  charges  SZ  OO 

VIC-2a'  IS  a  registered  trademark  oi  Gommodofe 
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under  "Storing  multicolor  characters."  In  multi- 
color mode,  the  character  color  code  is  (value-8). 
For  example,  POKE  38400,  8  puts  the  first  space 
into  multicolor  mode  with  character  color  black 
(0).  POKE  38422,15  puts  the  twenty-second  space 
(first  space,  second  row)  into  multicolor  mode 
with  character  color  yellow  (7). 

Bits  4-7  are  used  for  something  else  which  is 
not  clear  from  the  manuals.  Randomly  POKEing 
these  bits  eventually  gives  peculiar  results  such 
as  "out  of  memory"  errors.  This  can  be  avoided 
by  ANDing  POKEs  with  15. 

Boolean  Operators 

There  is  a  way  to  read  and  write  to  specific  bits 
within  a  byte  without  disturbing  other  bits  which 
might  carry  other  information.  Unless  you've 
been  exposed  to  set  theory  before,  the  action  of 
Boolean  operators  OR  and  AND  may  seem 
strange.  These  operators  are  used  to  combine 
information  from  two  sets. 

When  AND  is  used,  the  result  includes  only 
that  information  which  is  included  in  both  sets. 
For  example,  if  all  eight  bits  in  a  byte  were  turned 
"on,"  the  decimal  value  of  that  byte  would  be 
255.  If  another  byte  had  only  the  first  four  bits 
turned  "on,"  its  decimal  value  would  be  15.  The 
result  from  ANDing  bytes  one  and  two  would 
have  only  "on"  bits  that  were  "on"  in  both  sets. 
This  gives  the  peculiar  result  that  255  AND 
15  =  15. 

If  you  wanted  to  know  the  status  of  only  a 
single  bit,  you  could  screen  out  extraneous  infor- 
mation by  ANDing  with  the  decimal  value  for 
that  bit:  PRINT  PEEK  {38400)  AND  8  would  return 
8  if  the  third  bit  is. "on"  or  0  if  the  third  bit  is  "off." 
The  status  of  other  bits  doesn't  matter. 

The  OR  operator  combines  sets  so  that  the 
result  includes  all  bits  "on"  which  were  "on"  in 
either  set.  Thus,  255  OR  15  =  255;  248  OR  15  =  255, 
These  operators  can  be  used  to  POKE  a  given  bit 
"on"  or  "off"  without  disturbing  other  informa- 
tion in  the  bvte.  For  example,  suppose  we  wanted 
to  POKE  bit'three  (decimal  value  8)  in  38400  "on." 
We  could  do  this  by  POKE  38400,  8  OR  PEEK 
(38400).  To  turn  bit  three  "off,"  POKE  38400,  247 
AND  PEEK  (38400).  247  is  the  decimal  value  for  a 
byte  with  all  bits  "on"  except  for  bit  three. 

Setting  Auxiliary  Color 

The  fourth  color  available  in  multicolor  mode  is 
called  auxiliary  color,  and  is  set  by  POKEing  values 
into  the  upper  four  bits  of  memory  location  36878. 
The  lower  four  bits  are  used  to  set  volume  on  the 
sound.  There  are  16  colors  available,  in  the  same 
order  as  the  16  screen  colors.  As  with  the  screen 
colors,  values  POKEd  into  the  upper  four  bits  are 
multiples  of  16. 

For  example,  POKE  36878,  1  *  16  sets  auxiliary 
color  white;  POKE  36878,  15  *  16  sets  auxiliar>' 
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color  light  yellow.  These  POKEs  would  also  set 
sound  volume  to  0.  If  you  wanted  to  set  auxiliary 
color  red  at  the  same  time  as  keeping  volume  at 
the  maximum,  15,  you  could  POKE  36878,  15 -(-2  * 
16,  or,  to  leave  the  sound  volume  alone,  use  the 
Boolean  operators:  POKE  36878,  2  *  16  OR  {PEEK 
(36878)  AND  15). 

Sampler  -  A  Program  To  Find 
Interesting  Characters 

Given  the  above  detail  on  multicolor  mode,  the 
first  program  listing,  "Sampler,"  should  be  self- 
explanatory.  Ten  characters  are  displayed,  with 
the  middle  eight  in  multicolor  mode  to  show  the 
range  of  character  colors.  The  cursor  keys  can  be 
used  to  look  at  the  next  or  previous  characters. 
Cursor  down  and  cursor  up  act  as  "fast  forward" 
and  "fast  reverse,"  respectively.  Cursor  right  and 
cursor  left  can  also  be  used  to  give  a  time  delay 
(lines  70  and  90)  in  the  display  before  changing 
characters. 

After  finding  an  interesting  character,  press 
Fl  to  explore  the  effects  of  the  128  different  com- 
binations of  screen  and  border  colors.  The  space 
bar  allows  a  rapid  perusal.  F3  gives  another  di- 
mension, again  using  the  space  bar  (or  "any  key") 
to  run  through  the  16  available  auxiliary  colors. 
To  look  at  character  set  2  {Personal  Computing  on 
the  VIC-20,  Appendix  H,  pp.  139-142),  press  the 
SHIFT  and  COMMODORE  keys  simultaneously. 

Including  reverse  mode  and  both  character 
sets,  there  are  about  255  characters  which  can  be 
modified  through  use  of  multicolor  mode.  With  8 
border  colors,  16  screen  colors,  8  character  colors 
and  16  auxiliary  colors,  the  number  of  combina- 
tions for  your  selection  is  roughly  255  *  8  *  16  *  8  * 
16  or  about  four  million  "new"  characters  to  choose 
from! 

UFO  Pilot  -  A  Game  Demonstrating 
Multicolor  Mode  Graphics 

Having  progressed  through  the  theory  to  empiri- 
cal selection,  it  seems  logical  to  come  to  the  point 
of  this  article.  "UFO  Pilot"  is  a  game  demon- 
strating the  use  of  multicolor  mode  to  make  "new" 
game  graphic  characters.  The  program  uses  about 
2K  RAM  and  the  only  expansion  required  is  a  $9 
Atari  joystick. 

Character  88  (the  club)  is  transformed  to  a 
multicolor  UFO  which  you  pilot  using  the  joystick. 
The  objective  is  to  achieve  the  longest  flight  with- 
out running  into  vour  own  trail  of  white  dots  or 
the  warplane  (character  62)  that's  in  constant  pur- 
suit. A  collision  results  in  an  explosion  (character 
42  taken  through  a  series  of  character  color 
changes  in  lines  9500-9510)  and  a  return  to  the 
demonstration  mode  at  the  beginning  of  the 
program. 

If  you  don't  have  anything  better  to  do,  you 


VIC-20  W/8K  &  CBM-64 

^APiOWR/TER 

The  Finest 
Word  Processor 
For  VIC  Computers 

From  Mailing  Labels  To  Manuscripts 

Editing  Freedom -Editing  Speed 

It  Does  It  All 

Far  \/IC-151S/25  Serial  or  Parallel  Printers 

Rapidwriter  Wordprocessmg  On  Disk  or  Tape 

Program  w/manual  and  tutorial  $39.95 

NOW  RAPIDWRITER 
PLUS! 

Mail  Merge,  Acct'g  &  Communications 
Complete  The  System 

Everything  You  Need  To  Put  Your  VIC  to  Work 
incld.  Disk  Utilities  S79.95 

91  Long  Hill  Rd. 

Leverett,  MA01054 

413-549-3744 

Rapidnriter(c)  H.D.  Mtg,  Inc.  1982 

All  rights  reserved       ^IP 


CARDETTE  LETS  YOU 

USE  YOUR  OWN 

CASSETTE 

PLAYER/RECORDER 

WITH  YOUR  VIC-20® 

Wjth  the  new  CARDETTE  from  | 
Cardco,  Inc.  you  can  interface  with  j 
any  standard  cassette  player/re- ' 
corder  to  save  programs  and  load! 
them  with  unerring  ease  into  your; 
VIC-20-- 

No  longer  are  you  restricted  to! 
using  only  the  VIC  Datasette.  Just( 
add  a  CARDETTE  and  you  can  use  j 
the  tape  unit  of  YOUR  choice. 

The  CARDETTE  comes  with  all* 
necessary  cables  and  wires  to  com- 
plete the  hook-up.  There  is  nothing  { 
else  to  buy.  All  you  need  to  supply  is  j 
YOUR  tape  player/recorder  andj 
your  tapes. 

Price:  Just  S29.95. 

ii".<Q^PU  SEHJSEi:/ 

TO  ORDER; 
P.  0.  BOX  18765 
WICHITA.  KS  67218 
(316)  684-4660 

Personal  checks  accepted 
(Allow  3  weet(S)  or 
COD.  (Add  S2) 
Handling  charges  S2.00 
VIC-20'  IS  a  legistered  Irademark  of  Commodore 


YOU  DONT  HAVE  TO  BE  A  PIRATE 
TO  AFFORD  Tl^TL  SOFTWARE 
for  the  VIC  20*  and  COMMODORE  64* 


worn  PBOCESSfNG  $35.00 

FuB  capatjility  word  processing  Wofd-onent^d— not  a  line  editor,  Manu-drtven.  Outstandit^ 
features  m&iuiJiRg.  footnotes,  iisacetiss,  footing,  kayboafri  input,  special  printer  ccnlfffl,  and 
more  VIC.  rOTL  TE>:T  2  8  64-  TOTL.TEXT  2.6 

MAiUNG  USr  and  LABELS  $20.00 

Easy  oditmg.  aulomasicaliy  sorted,  op!s3r;al  non-printing  data  linefB),  browse  and  select 
functions  Manu-drmen.  ViC  or  64.  TOTL.UBEL  2.0    .: 

KEYWORD  CfK>S$  HEfEBmC£  $25.00 

udenm  and  authors:  keep  Sraej?  of  feierance  r>otes  and  bibliogfaphiee.  Quick  refersnco  . 
>;i«€yworrf.  Re<iuires  prirster.,  VIC  or  64:  RESEA-RCH  ASSISTANT  2.0 

TWE  MANAGEMENT  $25.00  i 

Ke^  track  of  aclivrties  tiy  date  {and  tLtiej.  Screen  inquiry  by  dalo,  person,  project.  56  #fferer>J    ^ 
bar  chart  formats  availa&le.  ViC  or  64:  TOTt  TIME  MANASEH  g.O    ; 

BUSINESS  ACCOUNTING  (To  be  announced) 

Accounts  r^ceivatSe  and  payatte  l^ivs-n:.-')-  ana  expense  tt aclung.  Print  invoices,  siaiEmsna, 
fejjorts.  Dish  only,  ^ 

SPECIAL  VERSIONS  AVAILABLE  for  QUANTUM  DATA  INC. 
40/80  COLUMN  VIDEO  BOARD. 

All  programs  work  witti  disk  and/or  tape;  VIC  or  RS-Z32  printers.  VIC  requires  minimum  8K  expansion. 

LOOK  for  TOIL  Software  at  your  Dealer  or  order 
HB,^  AHB  direct— shipping  included. 

Hi        y     I     I  Send  cfieck  or  money  order  and  be  sure  to  specify 

I  ^^^r      ^    ^^^  machine.  California  residents  add  6%  sales  lax. 

software  an-i.  __  caii  (415) 

P.O.  Box  4742  •  Walnut  Creek,  CA  94596  IW  Ihm    943-7877 

"VIC  20  and  COMMODORE  54  are  trademarks  of  Commodore  Business  Macfiines. 


VIC-20' 

COMMODORE 


TREASURES  OF 

THE  BAT  CAVE         S14.fl5 

Explort;  llu;  an[:iuiit  cavBS 
riil£?d  with  treasures  ciiid 
guardod  by  doadly  vdiiipirt? 
bats.  The  reattstic  3-D  dis- 
play brings  out  your  claus- 
trophobia. Machine  coda 
for  fast  action:  keyboard  or 
ioystick.  Over  6x10^''  dif- 
fGrent  caves  to  explore! 

LUDWIG'S 

LEMON  LASERS      $14.95 

You'd  never  think  blasting 
lemons  out  of  tho  sk>"  could 
be  so  much  fun!  FasI  nia- 
chine  code;  action,  Ono  or 
two  players.  Written  by  ihn 
denicntnd  doctor  wtio  j^c'ive 
us  "Hospital  Advonlure". 

COSMIC  DEBRIS  $14.95 
This  highly  addsciiie  ar- 
cade type  ^ainc  will  keep  you 
balllinj;  the  aliens  for  days. 

•ONLY  ADVENTURES  ARE 

AVAILABLE  FOR  THE 

COMMODORE  64 


ADVENTURES' 

The  best  adventures  at  the 
best  prices!  Conlrolled  from 
the  keyboard. 

GRAVE  ROBBERS'      $14.95 

Introducing  the  fir.stCRAPHlC 
ADVENTURE  ever  available 
on  the  VIC-2D!  Explore  an  old 
deserted  graveyard.  Actually 
see  the  perils  Ihal  lie  beyond. 

ADVENTURE  PACK  I' 

(3  Programs)  $14.95 

MOON'  BASE  ALPHA- 
Destroy  the  meteor  thai  is  rac- 
ing towards  your  base. 
COMPUTER  ADVENTURE- 
Re-live  the  excitement  of  get- 
ting your  first  computer. 
BIG  BAD  WOLF-Don't  let 
the  wolf  gobble  you  up. 

ADVENTURE  PACK  II' 

(3  Programs)  $14.95 

AFRICAN  ESC:APE-Find 
your  way  off  the  continent 
after  surviving  a  plane  crash, 
HOSPITAL  ADVENTURE- 
Written  by  a  medical  doctor. 
Don't  check  into  this  hospital! 
BOMB  THREAT-Gcl  back  to 
town  in  time  to  warn  the 
bomb  squad  of  the  bomb. 


COMMODORE 

64"' • 


ANNIHILATOR        $19.95 

Protect  your  planet  againsi 
hostile  aliens  in  this 
defender-]  ikL*  game.  All 
machine  codu  for  fasl  iir* 
cade  action,  joy  stick 
required. 

KONGO  KONG  $19.95 

Climb  ladders;  avoid  barrels 
the  crazy  ape  is  rolling  at 
you.  Rescue  the  danistil.  Par- 
tially machine  code  for 
smoolh,  Fast  action.  Key- 
board or  foystick. 

Send  for  free  catalog 

All  programs  fit  in  the  standard 

VIC  memory,  and  come  on 

cassette  tape. 

Ordennfj— Please  add  Si. 50 

postage  &  handling  per  ardor. 

PA  residents  add  B%  sales  tax. 

Foreign  orders  must  be  drawn 

in  U.S.  funds  or  use 

credit  card. 

Credit  card  users— include 

number  and  expiraMon  dste. 

VICTORY  SOFTWARE  CORP. 

7  VALLEY  BROOK  RQAD 

PAQLI,  PA  19301 

(215(  296-3787 
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can  watch  this  display  run  through  all  the  possible 
color  combinations.  The  pause  in  midscreen  in 
which  the  UFO  "flashes  its  lights"  is  a  demon- 
stration of  changing  auxiliary  colors  (line  10). 
Otherwise,  auxiliary  color  0  (black)  is  used 
throughout  the  game  -  specified  by  POKE  36878, 
15  (high  volume).  If  the  demonstration  mode  be- 
gins to  wear  on  you  and  you  want  to  concentrate 
on  the  game,  change  line  9530  to  G0T019. 

Fortunately,  the  warplane  erases  dots  to  keep 
the  screen  less  cluttered  and  to  make  higher  scores 
possible.  After  a  few  months  of  high  scores  in  the 
range  of  200-400,  my  wife  discovered  a  pattern 
giving  the  current  high  of  3411. 

If  you  wish  to  save  the  time  of  typing  and 
prevent  possible  typographical  errors,  I'd  be  glad 
to  copy  the  programs  on  tape  for  you.  Send  $3,  a 
blank  tape,  and  a  stamped,  self-addressed  mailer 
to: 

Bud  Baiiis 
555  Concord  Place 
Bourbonmis,  IL  60914 

Program  1. 

2  PRINT" {CLEAR}SAHPLER, SHOWS  SOME  STANDA 
RD  CHARACTERS     IN  MULTICOLOR  MODE. 

4  PRINT:PRINT"LISE  THE  CURSOR  KEiTS  TO  CHANG 
E  CHARACTERS,  F1,F3  TO  CHANGE  COLORS 

6  PRINT: PRINT"HIT  A  KEY" 

8  GETC$: IFC$=""THEN8 


STOP  PLAYING  GAME 


■  Calculate  odds  on  HORSE  RACES  with  ANY  COMPU' 
TER  using  B*SIC. 

SCIENTIflCALLY  DERIVED  SYSTEM  really  works,  TV 
Station  WLKY  of  Louisuille.  Kenlucky  used  ttiis  sytem 
to  predict  Itie  odds  a\  IHe  t980  Kenluchy  Dertiy  See 
the  Wall  Street  Journal  (June  6,  1980)  artide  on 
Horse-Handicapping.  This  system  was  written  and 
used  by  computer  experts  and  is  now  being  made  available  to  home  computer  owners.  This 
method  is  based  on  storing  data  trom  a  large  number  of  races  on  a  high  speed,  laige  scale 
computer.  23  factors  taken  from  the  "Daily  Racing  Form"  were  then  analyzed  by  the 
computer  to  see  how  they  influenced  race  lesulis.  From  these  23  (actors,  ten  were  found  to 
be  the  most  vital  in  determining  winners  NUMERICAL  PROBABILITIES  of  each  of  these  to 
factors  were  then  compuled  and  this  forms  the  basis  of  this  SEVOLUTIONARY  NEW 
PROGRAM 

SIMPLE  TO  USE:  Obtain  'Daily  Racing  Form"  the  day  before  tfie  races  and  answer  the  10 
questions  about  each  horse  Pun  the  program  and  your  computer  will  pnni  out  the  odds  lor 
all  horses  in  eacfi  race.  COMPUTER  POWEH  gives  you  the  advantage' 
YOU  GET:  t)  Cassene 

2)  Listing  of  BASIC  program  for  use  wilh  any  computer. 

3|  Inslruclions  on  how  to  gel  Ihe  needed  caii  from  the  "Daily  Racing  Form" 

4)  Tips  on  using  Ihe  odds  genefalEd  by  the  program. 

5}  Sample  lorm  to  simplify  entering  data  Icr  each  race. 


MAIL  COUPON  OP  C*LL  TODAY- 

3G  COMPANY,  INC.  DEPT.CO 

RT.  3,  BOX  28A,  GASTON,  OR  97119 

Yes,  I  want  to  use  my  computer  for  FUN  and  PROFIT.  Please  send  me 

at  J24.95  Bach.  Circle  the  cassette  you  need    T(!S-BO.        Color-60.        Apple 

VIC  M.      CoTin»do:e  64,     or     Sinclair  Imei  lOOO 

Enclosed  is:  □  check  or  money  order  D  MasterCard  D  Visa 


(503)  357-9889 


_  programs 

PET/CBf^. 


Card  No. 
NAME   


Exp.  date 


ADDRESS  . 
CITY   


.STATE. 


_ZIP_ 


START  USING  YOUR  COMPUTER  FOR 

FUN  and  PROFIT! 


10  N=0:GOTO130 

20  GETCS:  IFC$-=CHR$  (17)THEN80 
30  IFC5=CHRS (29)THEN70 
40  IFC$=CHR$(145)THEN100 
50  IFC$=CHRS  (157)THEti90 
55  IFC$=CHR$ (133)THEN400 
57  IFC$=CHR$(134)THENGOSUB600 
60  GOTO20 

70  FORTT=lTO300:NEXT 
80  N=N+1: IFN=2S6THEN10 
85  GOTO130 

90  FORTT=lTO300:NEXT 
100  N=N-1: IFN=-1THEN10 
110  GOT0130 

130  PRINT" {CLEAR} ":PRINT 
140  FORI=2TO20STEP2 
150  POKE76B0+22+I,N 
160  POKE38400+22+I, ( { 1/2+6) AND15) 
170  NEXT 

180  PRINT: PRINT"CHARACTER  NO.";N 
190  PRINT:GOTO20 
400  PS=8+16*INT(CC/8) +CS 

410  P0KE36879,PS:PR1NT"{H0HE) {05  DOWN}SCREEN  C 
OLOR=  {LEFT)";PS:PRINT"AUX  COLOR=0 

420  GETC$: IFC$=""THEN420 

430  IFC$=CHR$(134)THENGOSUB600 

450  CC=CC+l:CS=CCAND7:IFPS=255THENPOKE36879,27 

:CC=0:CS=0:GOTO20 
460  GOT0400 
600  FORAN=0TO15 
610  POKE36878,16*AN 
650  PRINT" {HOME) {05  DOWN}SCREEN  COLOR=  {LEFT)" 

; PS: PRINT" AUX  COLOR=   {02  LEFT}"; AN 
660  GETCS:IFCS=""THEN660 
670  NEXT:POKE36878,0 
680  PRINT"{HOME}{06  DOWN} AUX  COLOR=    {02 

LEFT}0" 
690  GETCS:IFC$=""THEN690 
700  RETURN 


VIC  20/PET/CBM  OWNERS 

""**"TDMU  -  Hop  your  load  across  5  lanes  of  traffic,  avoid  deadly 
snakes,  and  dodge  the  dreaded  (oarj-eaters.  Cross  a  raging  river  lull  of  logs, 
turtles,  alligalors,  and  pafk  your  toad  in  Ihe  safety  of  a  harbor.  Each  lime  you 
park  5  toads,  you  enter  a  tougher  level  where  the  action  is  faster  and  (he  toad 
eaters  are  more  numerous.  ROADTOAD  is  wiitien  in  machine  languasc  and 
uses  higti  resolution  graphics.  The  sound  effects  are  excellent  and  you  can  use 
a  joystick  or  Ihe  keyboard  to  control  your  toad 
CASS/5Kn/IC  20 $15.00 

[CALIF,  FgS  ADD  6%  SALES  TAX) 
■■**LLBAnHjtR  -  Blast  your  way  through  the  dodge'm,  blaafm.  and 
attack  modes.  If  you  destroy  the  bouncing  balls  before  they  destroy  you,  the 
walls  close  in  for  the  ne«t  round-  WALLBANGER  is  written  In  machine 
language,  has  great  sound,  and  encourages  complex  slratecies 
CASSJSKfVIC  2D/CBM  8032 

CASSfBK;«)  COL  SCREEN;0L0-NEW  ROMS/FAT  FORTY S1  5.00 

lAj    ..     ,        t-™-i-  ,  (CALIF   RES   ADD  B%  SALES  TAXI 

Writhe  for  FREE  catalog: 

NIBBLES  S.  BITS,  INC. 

P.O.  BOX  &oa<« 
ORCUTT,  CA  S34BB 


Using  /our computer 

in  an  interesting 

application? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 
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LUNA 


SOFTWARE 


TWO  HEADS  ARE  BETTER  THAN  ONE: 

SPECrFIC  SOFTWARE  would   like  to  borrow  a  moment  of  vour  time  to 
introduce  you  to   LUNA  SOFTWARE. 

Maximization  of  skills  is  what  the  merging  of  SPECIFIC  SOFTWARE 
with  LUNA  h  all  about.     We've  decided  to  combine  our  talents  and 
give  you,  the  consumer,  only  the  best  in  quality,  service  and  price. 

We  are  to  the  best  of  our  knowledge  the  largest  manufacturers  oi 
64  software  available  and  intend  to  remain  that  way. 

Cufrently  we  have  a  multitude  of  sottvrare  packages  available  for 
immediate  deiivefy  *or  both  the  VIC  20  and  the  Commodore  &4. 

Who  knows  where  we'll  be  tomorrow.     Our   Research  and  Development 
Department  never  sleeps. 

COMMODORE:      Excellence  in  the  industry. 

LUISfA:     Eager  to  support  that  excellence  through  only  the  finest  in 
both  business  and  enteaainment  software. 

Why  settle  for  second  best  when  you  can  shoot  for  the  stars  with 


LUNA 


SOFTWARE 


VIC-20-''CBM  64 

EXPHNDER    BDHRDE 


4  Slot    64        $69.95 


PTI   EXPANDERS  OFFER: 
-Thoughtful   design 
-Quality   construction 
-  Excellent   value 

Write  for  complete  infor- 
mation on  these  and  our 
other  products. 


6  Slot  VIC 


'ft  *i 


$79.95 


3  Slot  VIC    $49.95 


4  Slot  VIC 


$69.95 


3  Slot  VIC 


$59.95 


PRECISION  TECHNOLOGY,  INC. 

COMPUTEH  PRODUCTS  DIVISION 

SALT  LUKE  CITY.  UTAH  Ml  15 

ia01)4B7.626« 


Mail  address:  PO.  Box  15454 


See  your  dealer,  or  place 

your  order  direct 
VISA-M/C-CHECK-COD 


Apropos  introduces   \3?^/MM/^2^ 

The  only  RAM  your  VIC-20®  will  need 

FEATURES 


A  FULL  27K  bytes.  (Added  to  VICs  5K) 

Fully  switchable   in   sections,  (may 

be  used  with  Super  Expander  and 

games,  and  other  plug-ins 

Built  in  reset  button. 

Fuse  protected. 

Totally  self  contained 

2  extension  connectors 

for    any    device    normally 

plugged  into  the  expansion  port 

Very  low  power  useage 

High  reliability,  gold  plated  connectors 

THIS    SUPERB    PLUG-IN    GIVES    VOUR    VIC-20 
REAL  POWER  AND  EXPANDABILITY 


FOR  ONLY  $1  65. 


00 


6  month  parts  and  labor  warranty 
WE  SERVICE  WHAT  WE  SELL 


TO  ORDER: 

Send  Ctieck  or  Money  Order  For  the  Total,  plus 

Stiipping:  S2-00  (Softwarel  or  $4.00  (Hardware}. 

max  S5-00.    Calif,  residents  add  6%  lax. 

Ptione  orders:  CALL  (805)482-3604 

For  credit  card  orders,  include  all  information  on  card- 


Foreign  orders,  add  $8.00. 
All  items  shipped  from  stock. 


^^^Bffljl 


SOFTWARE 

DR.  FLOYD 

Psychoanalysis  by 
computer?  -  well. 

not  quite,  bul  Dr. 
Floyd  will  carry  on 
a  conversation  with  you 
using  psyctioanalytic  techniques 
giving  the  appearance  of  artificial 
intelligence.  Requires  1 6K  or  more, 
SI  2.95 

WORD  PLAY 

Includes;  "Jargon"  -  a  jargon  word 
generator.  "Animal"  -  a  fun  game 
where  the  player  teaches  the  com- 
puter about  animals.  "Story"  -  the 
computer  writes  stories  using  the 
players  input  names,  places,  etc. 
"Haiku"  -  the  computer  writes  HAIKU 
like  poetry.  Requires  16K  or  more. 
312.95 

All  software  Is  on  high  quality  cassettes 
and  is  replacement  guaranteed. 


VIC.20  IS  a  registered  traflemark  of  Comodore  Business  Mactitnes.  Inc. 


'flPflOPOS  T€CHNOLOG^ 


Camarillo,  CA  93010 
350  N.  Lantana  Ave.,  Suite  821 


ssssssssssssssssssssssssss 

"■"'to^pu  5Ef\JSiEi:.'' 

"CARD/?" 
(CARD/PRINT) 

UNIVERSAL  CENTRONICS 
PARALLEL  PRINTER 
INTERFACE  FOR  THE  VIC-20' 
Now  you  can  use  your  VIC-20'  witti 
an  EPSON  MX-80  printer,  or  an  OKI- 
DATA  printer,  or  a  TANDY  printer,  or  ' 
just  about  anybody's  printer.  And  you 
don't  have  to  give  up  the  use  of  your  \ 
user  port   (IvlODE(VI|,  or  change  to 
special  printer  commands,  or  load  any  i 
special  software  driver  programs  to  do  | 
It. 

•  Outputs  standard  ASCII  codes  Jo 
the  printer. 

•  Plugs  in  the  ViC-20''  printer  serial 
i/o  port, 

•  Understands  all  standard  VIC-20» 
print  commands. 

•  No  modification  to  your  ViC-20*. 

•  No  special  programs  required. 

•  Includes  all  necessary  cables  to 
hook  up  a  standard  printer  using 
Centronics  parallel  input. 

•  fvlADE  IN  THE  U.S.A. 

The    CARD/''"isaproauc!ofCARDCO   Inc 

$79.95 

TO  ORDER: 
P   O   BOX  18765 
WICHITA.  KS  67218 
(316)  68'1-4660 

Personal  checks  accepted 
I  or 


(Allow  3  weeks)  c 
Add  $2  0 
Handling  charges  S2  00 


VIC-?a-  IS  a  reg^sIe^ed  trademark  ol  Commodore 
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Program  2. 


1  SS=2  4:POKE36879,63:POKE36878,15:DIHJS(2,2) 

2  PRINT"(CLEAR}":PRINTSPC(5) ; PRINT"********* 

****":PRINTSPC(5) 

3  PRINT"**{REV}UFO    PILOT {OFF} **" : PRINTSPC (5) 

■1*************"  .pj^jyijii  *       7-28-82 

*  I' 

4  PRINTSPC(5) :PRINT"*************":PRINT"{DO 

DOWN}  BY    BUD    BANIS" ; SPC ( 8 ) ; "BOOR 

BONNAISflLL. 

5  PRINT"{03  DOWN}   SET  DIRECTION  OF  ":PRINT" 

SHIP  WITH  THE" 

6  POKE37 139,0:00=37 154 :PA=37137:PB= 37152 :PRI 

NT"      JOYSTICK" 

7  PRINT" {DOWN}   DON'T  RUN  INTO  YOUR": PRINT"  ~ 

OWN  TRAIL  OR  HIT" 

8  PRIMT"      THE  WARPLANE .": PRINT" { 02  DOWN}  ~ 

HIT  FIRE  TO  START 

9  FORAA=0TO21:POKE7812+AA,88:POKE3a53  2+AA,9: 

GOSUB9000: IFFRTHEN19 

10  IFAA=10THENFORTY=0TO15:POKE3687e,15OR16*TY 

:POKE3687  4,244:FORM=lTO50:NEXT:NEXT 

11  POKE36878,15 

12  POKE3  6  874,234+AA:POKE36874,0:POKE7812+AA,3 

2:NEXT:CS=SSAND7 

13  FORAA=0TO21:POKE7  701-AA,60:POKE38421-AA,9: 

POKE7878+AA,62 

14  POKE3  8  598+AA,9:GOSUB900  0: IFFRTHEN19 

15  POKE3  6874,215:FORTT=lTO4  0:NEXT:POKE36e7  4,0 

:POKE36875,255-5*AA 

16  FORTT=lTO10:NEXT:POKE36  8  75,0:POKE7878+AA,3 

2:POKE7701-AA,32:NEXT 

17  PS=8+16*INT(SS/B) +CS:POKE36879,PS:SS=SS+l: 

IFPS=255THENSS=0 

18  G0T09 

19  FORI=0TO2:FORJ=0TO2:READJS(J,I) :tJEXTJ,I 

20  FF=505:PRINT"{CLEAR} {REV} 

II 

22  XX=0:AD=0:GOSUB10000: IFSC>PHTHENPH=SC 


24  POKE7680+FF,88:POKE38400+FF,9:GOSUB9000: IF 

JS(X+1,Y+1)=0THEN24 
29  SC=0: YY=22:GOSUB10000 
3  0  GOSUB9  000:GOSUB800  0:QQ=FF:XZ=ZX:ZX=XX+22*Y 

Y 

31  PRINT"{HOME} {REV}  ":PRINT"{ 

HOME} {REV}   SCORE=";SC;"   " 

32  IFJS(X+1,Y+1)THENAD=JS(X+1,Y+1) :POKE36876, 

220 

33  POKE36876,0 

35  POKE7680+FF,46:POKE38400+FF,1 

40  FF=FF+AD: IFFF<44THENFF=QQ:GOTO9500 

42  IFPEEK(7680+FF) =62THEN9500 

45  IFPEEK(7680+FF) =46THSN9500 

46  POKE7680+FF,88:POKE38400+FF,9 

47  IFFF=XZTHEN9500 

50  IFFF>505THENFF=C!Q:GOT09500 

55  BL= (255-INT(ABS(XX+22*YY-FF)/2)OR12  8) 

5  6    POKE76a0+XZ,32:IFPEEK(7630+ZX) =88THEt]95Q0 

58  POKE76dO+ZX,b2:POKE3S400+ZX,9 

59  POKE36874,BL:POKE36874,0 
70  GOTO30 

100  DATA- 2 3, -2 2, -21, -1,0, 1,21, 22, 2 3 

8000  SC=SC+1:XX=XX+1: IFXX=2  2THENXX=0 : YY=INT (FF/ 

22) 
8020  RETURN 
9000  POKEDD,127:S3=-( (PEEK (PB) AND128) =0) :POKEDD 

,255 
9010  P=PEEK(PA) :Sl=-( (PAND8)=0) : S2= ( (PAND16) =0) 

:S0= ( (PAND4) =0) 
9  020  FR="-  (  (PAND32)  ^0)   :  X=S2+S 3  :  Y=S0+S1 :  RETURN 
9500  POKE36879,138:POKE36  877,220:POKE7680+FF,4  2 

:FORZZ=lTO100 
9510  POKE38400+FF,ZZAND15:POKE3  6  878, INT(15-ZZ/7 

) ;NEXT:POKE36877,0 
95  20  XX=0:RESTORE:POKE3687  9,57:POKE368  78,15 
9530  G0T02 
10000  PRINT" {HOME} {REV}  ":PRINT"{ 

HOME} {REV}   SCORE=";SC;"   " 
10010  PRINT" {HOME} {DOWN} {REV}PREVIOUS  HIGH=";PH: 

RETURN  0 


versatility 

partability 

aKterdability 


SIDEWRITER. 


versatility— you    can    expand    your 

Atari    400   or    800    bu   adding   the 

"Sldewriter"  so  yon  can  hav«  a  full 

keyboard. 

portabtltty— ue    dee^gneti    "Side- 

writer"  to  go  whef<»-9ou  ate.  II  you 


want  to  sit  at  the  table  or  in  a  chair 
"Sidcwriter"  goes  with  you. 
affordabiUty— "Sidewriters"  avail- 
able as  components,  completely  in- 
stalled or  DIY.  See  your  dealer  for 
competitive  prices.  DeaJjer  inquiries 
"  vited. 


IS  YOUR  VIC-20  OR  64 
JUST  PLAYING  GAMES? 

PUT  IT  TO  WORK  WITH  SOFTWARE 
FROM  RAYMAC: 


SOFT-WRITER  —  Word  processing  program. 
Full  editing  capabilities,  Including  block  moves, 
and  Inserts.  A  large  program  that  really  does 
something.  Uses  cassette  or  disk,  Commodore 
or  RS232  Printer.  (VIC-20  requires  16K  add-on 
memory.)  $24.95 

ACCOUNT-MASTER  —  More  than  a  checkbook 
program.  Manages  all  your  accounts  In  groups 
ol  up  to  50.  Closes  at  end  of  period,  prints  sum- 
maries of  transactions.  Not  a  true  accounting 
program,  but  incredibly  useful.  Uses  cassette 
or  disk.  Commodore  or  RS232  Printer.  (VIC-20 
requires  16K  adei-on  memory.)  $24.95 

QUIZMASTER  —  Why  buy  ten  educational  pro- 
grams for  ten  subjects?  With  this  simpie  pro- 
gram, you  can  create  quizzes  on  any  subject,  ot 
any  length  and  save  them  on  cassette.  Runs  on 
VIC-20  with  5K  memory,  and  64,  and  TR&«) 
Model  1.  $9.95 

All  programs  available  for  VIC-20  and  64  Com- 
puters on  cassette. 

Send  check  or  money  order  to: 


RAYMAC 

Software  Group 


495  Band  Road 

Boulder  Creek,  CA  95006 

(408)338-9848 

Ca./.yrn/a  residents  add  6%  sales  tax. 
Dealer  inquires  welcome. 


If  you  deal  with  computers,  then  Microtek  has  something 
for  you.  Microtek  is  the  time-proven  industry  standard 
second  source  manufacturer  for  "microcomputer 
peripherals.  We  offer  an  unparolled  selection  of 
hardware  and  software  support  for  your  every  need. 

Microtek  Computer  Products  for 
Apple  and  Franklin  Computers. 


WfiMMmfm 


Hi-Resolution  Graphics  Parallel  Printer  Interface  Card 
with  graphics  features. 


64K  Spooler  Buffer  for  Text,  Block  and  Dot  Addressable 
Graphics. 

Both  DUMPLINGS  have  Rototion,  Inversion,  Emphasized 
Mode,  Dual  Page  Dump  and  a  myriad  of  graphics 
manipulation  routines.  The  DUMPLING-64  includes  Space 
Compression,  Pouse  immediate,  Pause  delayed,  Insert 
Editing  for  text  and  more  thon  2  dozen  control  codes  for 
text  and  graphics  storage  and  output. 

One  version  of  each  DUMPLING  works  with  most  major 

graphics  printers! 

BAM-l  6MM         1 6K  Memory  Card  with  MMS  (includes 

MOVE-DOS). 
MAGNUM-80       SOcolumn  Video  Board 
Q-DJSC  Self-contained  128K  Disc  Emulation. 

Firmware  for  Self-Test,  DOS  facilities 
„_.,.  „,       ond  supplied  with  Visicalc  Expansion 
mS^St      Software. 
RAINBOW-256    RGB  Driver  with  256  colors. 


RV-6nC  7  or  8  Bit  Parallel  Interface  Card. 

BAM-128  64K  or  1 28K  Memory  supplied  with 

Visicalc  Expansion  Software. 

The  IBM  P.C. 

HAL-64,  128,  192,  256  Memory  Expansion  with  and  without 

Parity. 
The  HAL  Parallel  Printer  Cable. 

Disc  emulation  and  Printer  Spooler  Software  for  the  HAL 
series  or  ANY  ISM  compotible  memory  card. 

Atari  400  &  800  Computers 

AMB.16  16K  Memory  Cord. 

AMB-32A  32K  Slot  Independent  Memory  Cord. 

ATC-P  Porallel  Printer  Cable. 

ATC-S  Serial  or  Modem  Cable. 

Commodore  Products  for  the  VIC-20 

VI(Vl-16  16K  Memory  Expansion  Module. 

VUVl-8  8K  Memory  Expansion  Module. 

VIM-0  EPROM/RAM  User  Definable  Module. 

Miscellaneous 

SCAMP  SERIES— RS-232C  Serial  Interface  Cables. 
All  Microtek  products  carry  a  2  Year  Warranty. 

Micro  Spooler  III  &  IV  —  Stand-alone  printer  spoolers  with 
seriaL'parallel  conversion  and  256K  memory. 


9514  Chesapeoke  Drive 
San  Diego,  CA  92123 
(619)  569-0900 

Toll  Free  Outside  CA       = 
I  (800)  854-1081  • 

MICROTEKinc  TWX.  910-335-1269 

cMicroIek,  1982 


Microtek  is  Tlie  Source! 
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Dumpfing  is  o  frademnrk  of  Microtek  Inc. 

Appie  is  a  registered  irademork  of  Apple  Compuk'r  fnc. 


TELECOMMUNICATIONS 


Michael  Day 


Parti: 


Communication  Errors 


Success  in  transmitting  information  reliably  can  depend 

on  the  error-checking  scheme  being  used.  This  is  the 
first  of  a  two-part  column  which  surveys  all  of  the  major 
error-detection  methods. 


The  world  of  telecommmunications  is  fraught 
with  danger.  Computer  data  is  a  very  precise  form 
of  information  that  is  intolerant  of  any  fonn  of 
distortion.  The  computer  handles  the  problem 
internally  by  using  a  form  of  redundancy  that 
provides  for  an  error  potential  low  enough  to  be 
ignored.  The  environment  inside  the  computer 
can  be  controlled,  and  the  data  can  be  actively 
maintained.  The  environment  outside  the  com- 
puter is  much  different. 

Since  little  can  be  done  to  control  the  com- 
munications environment  outside  the  computer, 
errors  in  the  transferred  data  are  of  much  greater 
concern. 

Transmitted  data  can  be  distorted  in  a  number 
of  different  ways,  and  the  resulting  types  of 
errors  need  to  be  considered. 

Parity  Checking 

One  of  these  errors  is  the  parity  error.  A  parity 
error  indicates  that  some  portion  of  the  transmit- 
ted data  is  incorrect,  but  does  not  say  what  the 
error  is.  The  most  common  parity  error  check  is 
Vertical  Redundancy  Checking  (VRC).  When  a 
character  is  transmitted,  it  is  sent  as  a  series  of  on/ 
off  bits.  When  data  is  transmitted  asynchronously, 
even  parity  is  normally  used  if  VRC  is  im- 
plemented. In  even  parity,  an  additional  bit  is 
added  to  the  end  of  each  character  that  is  trans- 
mitted. If  there  are  an  odd  number  of  ON  bits  in 
the  character,  the  additional  bit  is  turned  ON  to 
make  the  number  of  ON  bits  an  even  number.  If 
the  number  of  ON  data  bits  is  already  an  even 
number,  then  the  additional  bit  will  be  OFF  in 
order  to  keep  an  even  number  of  ON  bits. 

When  data  is  transmitted  synchronously, 
odd  parity  is  normally  used.  Odd  parity  works  on 
the  same  principle  as  even  parity:  the  difference 
is  that  an  odd  number  of  ON  bits  is  desired.  Odd 
parity  is  used  for  synchronous  transmission  to 
insure  that  at  least  one  bit  in  the  transmitted  char- 
acter is  on,  since  this  helps  maintain  synchroniza- 
tion in  the  older  modems.  (If  all  the  bits  of  the 
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character  were  OFF,  there  would  be  zero  ON  bits, 
an  even  number.  The  parity  bit  would  have  to  be 
turned  ON  to  make  the  total  count  odd.) 

Another  form  of  parity  checking  is  the  Hori- 
zontal Redundancy  Check  (HRC),  sometimes 
referred  to  as  block  parity.  HRC  is  similar  to  VRC, 
but,  instead  of  checking  vertically  through  the 
character,  HRC  performs  a  horizontal  check 
through  all  the  characters.  Instead  of  adding  up 
all  of  the  bits  on  a  single  character,  block  parity 
adds  up  all  of  the  "1"  bits  in  bit  position  one  of  all 
the  transmitted  characters.  The  resulting  parity 
bit  forms  bit  one  of  the  block  parity  character. 
{The  block  parity  character  is  also  referred  to  as 
the  Block  Check  Character -BCC.)  This  procedure 
is  repeated  for  all  the  bits  of  the  transmitted  char- 
acters. This  form  of  parity  is  often  implemented 
along  with  VRC  to  obtain  a  reasonably  reliable 
method  of  error  detection;  the  two  forms  comple- 
ment each  other,  since  each  checks  for  error  con- 
ditions that  the  other  one  ignores. 

Spiral  Redundancy  Check  (SRC),  a  modifica- 
tion of  the  HRC,  adds  together  successively  lower 
bits  of  successive  characters  to  form  the  parity 
bits.  That  is,  bit  one  of  character  one  is  added  to 
bit  two  of  character  two,  and  so  on.  Although  the 
SRC  is  more  difficult  to  implement  than  the  HRC, 
it  more  evenly  distributes  the  parity  testing 
throughout  the  data.    . 

Improved  Detection 

Interleaving  is  not  a  form  of  parity,  but  it  is  a  type 
of  transmission  used  to  increase  error  detection. 
In  interleaving,  a  group  of  characters  is  re-formed: 
a  new  character  is  formed  from  the  one  bits  of  the 
characters,  another  one  from  all  of  the  two  bits, 
and  so  on  until  the  entire  group  has  been  re- 
formed. Normally  used  with  VRC,  this  method 
often  includes  HRC  as  well. 

Two  major  types  of  errors  in  telecommunica- 
tions are  line  hits  and  noise  bursts.  A  line  hit  dis- 
rupts only  a  single  bit  or  two,  but  a  noise  burst 
disrupts  large  groups  of  bits.  HRC  and  VRC  can 
usually  detect  errors  caused  by  line  hits  (the  most 
common  type  of  error)  but  often  have  difficulty 
with  errors  caused  by  noise  bursts. 

SRC  increases  error  detection  by  spreading  out 
the  parity  checking  to  cover  a  wider  area  of  the 
transmitted  data.  Transmitted  data  tends  to  have 


rather  consistent  patterns.  Unfortunately,  com- 
munication errors  also  tend  to  occur  in  patterns. 
If  the  two  patterns  match,  the  error  can  often  go 
undetected.  Interleaving  attempts  to  decrease 
undetected  errors  by  purposely  randomizing  the 
transmitted  data  to  reduce  possible  patterns. 

VRC,  HRC,  SRC,  and  interleaving  came  to  be 
used  as  means  of  error  detection  because  they  are 
easily  performed  in  the  hardware  that  actually 
does  the  transmission.  The  error  detectors  and 
parity  generators  were  simply  added  to  existing 
transmitters  and  receivers.  Because  SRC  and  in- 
terleaving are  more  difficult  to  do,  they  are  not  as 
common  as  VRC  and  HRC. 

The  HRC  implementation  is  now  often  not 
found  in  the  hardware,  since  the  function  can  be 
easily  done  in  software.  The  VRC,  however,  is 
very  easy  to  do  in  hardware  but  somewhat  more 
difficult  in  software.  As  a  result,  VRC  is  often 
provided  in  the  hardware,  generally  a  UART 
(Universal  Asynchronous  Receiver  Transmitter), 
which  converts  the  characters  into  the  serial  (or 
bit  by  bit)  form  needed  for  transmission  over  the 
telephone  network  or  other  communications 
system. 

While  the  VRC  can  detect  about  90"/;>  of  the 
errors  encountered,  it  is  often  desirable  to  be  able 
to  detect  a  greater  percentage  of  the  errors.  This 
can  be  done  by  adding  one  of  the  previously  men- 
tioned error  detection  schemes,  or  some  other 
type  of  error  detection. 

Echoplexing  Problems 

A  very  popular  form  of  error  detection  is  echoplex- 
ing (sometimes  incorrectly  referred  to  as  full 
duplex).  This  form  of  error  detection  works  by 
having  each  transmitted  character  returned  to  the 
transmitter  by  the  receiving  computer.  This  allows 
100%  error  checking  since  each  character  is  re- 
turned to  the  transmitter  for  verification.  There 
are  many  disadvantages  to  this  method,  however. 

First,  it  can  generally  be  implemented  in  only 
one  direction:  the  transmitter  can  detect  any  errors 
in  transition,  but  the  receiving  computer  has  no 
way  of  insuring  that  the  data  it  has  transmitted  is 
correct.  Another  problem  is  that  it  is  a  slow  pro- 
cedure -  each  character  must  be  transmitted,  re- 
ceived, processed,  retransmitted,  received  by  the 
originator,  and  checked  for  correctness. 

Therefore,  the  actual  transmission  time  (the 
processing  time  involved  at  each  end)  is  reduced 
by  more  than  one  half  the  physical  speed.  If  a 
human  is  at  the  transmitter  end,  we  can  improve 
things  a  bit.  The  human  can  check  for  errors  and 
thereby  decrease  the  amount  of  processing  the 
computer  has  to  do.  (We  also  gain  the  superior 
detection  abilities  of  the  human.) 

The  main  problem,  as  stated  before,  is  that 
we  can  implement  the  echoplexing  in  onlv  one 


direction.  Another  problem  is  that  human  error 
detection  relies  on  the  ability  to  detect  pattern 
errors,  rather  than  specific,  individual  types  of 
errors.  Consequently,  if  we  intend  to  send  com- 
puter data  which  is  essentially  random  in  nature, 
we  cannot  use  the  detection  capabilities  of  the 
human  and  must  implement  some  other  form  of 
error  detection. 

Although  one  or  several  of  the  previously 
mentioned  error  detection  schemes  could  be  im- 
plemented, they  are  generally  not  easy  to  do  in 
software.  It  is  also  undesirable  to  add  more  hard- 
ware to  the  system  to  perform  the  error  detection; 
in  many  cases,  adding  hardware  is  not  possible. 

Checksum 

Since  it  is  desirable  to  perform  error  detection  in 
software,  a  different  form  of  error  detection  more 
suitable  to  software  implementation  needs  to  be 
considered.  A  very  common  software-generated 
error  checking  routine  is  the  checksum,  a  form  of 
HRC  that  can  be  easily  implemented  in  software. 
It  is  simply  a  sum  without  carry  of  all  of  the  char- 
acters transmitted.  The  second  character  is  added 
to  the  first  character,  the  third  character  is  added 
to  the  resulting  sum,  the  fourth  character  is  added 
to  that  sum,  and  so  on.  After  all  the  data  have 
been  transmitted,  the  final  sum  is  transmitted. 
The  receiving  computer  checks  the  transmitted 
sum  against  the  sum  that  it  added  up.  If  the  two 
sums  do  not  match,  there  is  an  error  in  the  trans- 
mitted data.  Using  the  checksum  along  with  the 
VRC  results  in  detection  of  approximately  99%  of 
all  errors. 

An  error  detection  rate  of  99%  in  text  is  in 
general  quite  acceptable.  Only  about  one  error  in 
every  million  characters  transmitted  over  the  tele- 
phone will  get  through  undetected  (about  one 
error  every  10  hours  at  300  baud).  For  text  this  is 
an  acceptable  error  rate;  there  will  generally  be  far 
more  errors  than  that  embedded  in  the  text  to 
begin  with.  © 


COMMODORE  64  Software 

introducing  ...  "Spritewriter" 

Take  advantage  of  the  64's  most  exciting  graptiic  feature. 

FuH  screen  design  and  edit  of  Sprites. 
Display  and  return  to  edit  mode. 
Catalog  your  Sprites  on  tape  or  disk. 
Recall  at  any  time  and  edit  and  overlay. 

S18.95  -^  $1.00  for  shiipping  &  hiandling 
Dealer  inquiries  welcome 

pixel  I  software 
6595  W.  Mississippi  Place 
{303)922-9197  Lakewood.  CO  80226 
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Comets 


Chns  Willioms 


For  Applesoft  on  a  48K  Apple  U,  this  simulation  of  a 
comet's  motion  in  high-res  alloius  you  to  alter  several 
variables.  You  can  even  send  the  comet  into  deep  space. 


In  this  article  we'll  be  concentrating  on  comets. 
Comets  have  a  couple  of  characteristics  that  make 
them  well-suited  to  illustrate  several  concepts 
embedded  in  the  program. 

The  first  of  these  is  their  long  periods;  you 
have  plenty  of  time  to  see  what's  going  on.  Comets 
can  take  hundreds  of  years  to  complete  one  orbit. 
Fortunately,  we  won't  have  to  wait  that  long. 

Second,  they  have  highly  elliptical  orbits. 
Large  variances  in  the  comet's  distance  from  the 
star  are  a  visual  plus. 

The  program  makes  use  of  both  these  traits 
to  demonstrate  idiosyncrasies  of  cometary  motion. 
It  is  written  in  Applesoft  to  run  on  an  Apple  II  + 
(48K).  The  Apple,  of  course,  uses  a  BASIC  inter- 
preter. If  areas  of  code  (especially  in  the  main 
execution  loop)  look  strangely  written,  it's  because 
the  program  was  designed  for  speed.  REM  state- 
ments are  also  placed  with  speed  in  mind. 

Newton's  Laws 

The  program,  unlike  most  celestial  simulations, 
does  not  directly  use  Kepler's  laws.  Instead,  New- 
ton's gravity  equations  are  applied  in  two  dimen- 
sions to  drive  the  movements  of  a  high-res  dot 
which  represents  the  comet. 

A  delta  time  interval  (DT)  of  120  days  is  used 
to  get  things  done  in  a  reasonable  amount  of  time. 
Having  a  120  day  DT  has  some  interesting  ramifi- 
cations. But  we'll  touch  on  that  later. 

Operation  of  the  program  is  straightforward. 
It  opens  with  a  brief  introduction,  and  then  gives 
some  suggestions  for  input  parameters  that  will 
produce  a  stable,  visually  pleasing  orbit.  After  the 
last  input  parameter  is  entered,  execution  begins. 

The  screen  goes  into  high-res,  a  sprinkling  of 
stars  appears  to  set  the  mood,  and  the  update 
loop  starts.  A  clicking  sound  with  distance- 
dependent  pitch  is  also  produced,  again  merely 
for  effect. 

The  values  used  for  constants  and  variables 
are  not  arbitrary.  All  numbers  in  the  program  - 
those  the  user  inputs  and  those  displayed  at  the 
bottom  of  the  screen  -  have  meaning.  The  mass 
of  the  central  bright  star  (cross)  is  equal  to  the 
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sun's  in  all  calculations.  The  comet's  mass  is  a 
plausible  1000  kgs.  The  screen  scaling  is  such  that 
its  edge  represents  a  radius  just  outside  Pluto's 
orbit. 

One  last  point  of  interest.  If  you  input  the 
following  parameters: 

DX  =  5555 

Dy=o 

VX  =  0 
VY  =  1 

you'll  see  some  strange  behavior.  The  comet  will 
curve  inbound,  pass  very  close  to  the  star,  and 
then  whip  right  off  the  screen. 

You  Can  Lose  The  Comet 

This  can  be  traced  back  to  the  120  day  DT  value 
mentioned  previously.  As  the  comet  gets  in  close 
to  the  star,  its  velocity  increases  tremendously. 
As  a  result,  there  are  passes  through  the  execution 
loop  in  which  a  very  large  velocity  is  applied  over 
120  days.  This  yields  a  relatively  large  distance 
traveled  from  the  star  at  the  completion  of  that 
pass. 

Gravity  is  an  inverse-square  relationship. 
With  a  large  distance  and  a  high  velocity,  there  is 
not  sufficient  attractive  force  to  keep  the  comet  in 
orbit. 

This  doesn't  happen  in  nature.  It  is  simply  a 
peculiar  effect  of  large  DTs  in  numerical  integra- 
tion. There  are  many  cures,  but  I  chose  to  leave  it 
alone,  as  a  demonstration. 

Try  it  out  and  experiment.  I've  found  some 
unusual  input  combinations  that  seem  to  be  on 
the  threshold  of  the  above  problem.  They  result 
in  a  semi-spiral  until  the  comet  gets  too  close  to 
the  star  and  streaks  out  of  the  system. 

This  doesn't  happen  in  nature  either.  It's  just 
another  illustration  of  the  need  for  care  when 
creating  an  accurate  simulation. 


10  REM   ♦»*  COMETS  *»» 

11  REM   BY  CHRIS  WILLIAMS 
13  REM   ***»»*»*»**♦** 

20  ONERR   GOTO  370 

30  HOME 

35  REM   GO  TO  INTRODUCTION  SUBRD 

UTINE 

40  GOSUB  350 

45  REM   ENTER  INPUT  PARAMETERS 

47  REM   AND  SET  UP  THEIR  UNITS 


125 


130 


135 


140 


145 
146 
147 


KM)  ";D 

320 

325 

330 

km)";d 

340 

342 

343 

X:  PRINT 

350 

50   INPUT  "ENTER  DX<X  10--'6 

X:  PRINT 
AC  DX  =  DX  «  10  "^  9 
70   INPUT  "ENTER  DY<X  10-^6 

Y:  PRINT 
SO  DY  =  DY  *  10  ^  9 
90   INPUT  "ENTER  VX(KPS)";V 
100  VX  -  VX  «  10  '^  3 

liO   INPUT  "ENTER  VY<KPS)";VY:  PRINT 
120  VY  =  VY  *  10  '^  3:  HGR 

REM   PLOT  THE  CENTRAL  STAR  A 

S  A  + 

HC0LOR=  3:  HPLOT  140,80:  HPLOT 

141,80:  HPLOT  140,81:  HPLOT 

139,80:  HPLOT  140,79 

REM   NOW  SPRINKLE  STARS  FOR 

MOOD 

FOR  RD  =  i  TO  100: X  =   RND  < 

1)  «  279: Y  =   RND  (1)  ♦  159: 
HPLOT  X,Y:  NEXT 

REM   SET  GRAV.  EQN.  CONSTANTS 

REM   AND  DT=120  DAYS,  ALSO 

REM   HI  RES  SCALING 
150  MS  =  329390  *  5.98  *  10  '^  24: 

G  =  &.67  »  10  ^  (  -  11):DT  = 
3600  «  24:SXCALE  =  279 
*  <5900  *  10  '^  9)  )  :SYC 
159  /  (2  *  (5900  «  10  -^ 


155 
156 
160 


170 


120  * 
/  C2 
ALE  = 
9)  ) 

REM   PLACE  VARIABLE  LABELS 
REM   AT  BOTTOM  OF  PAGE 
VTAB  22:  HTAB  25:  PRINT  "VX= 
":  VTAB  23:  HTAB  25:  PRINT  " 
VY=" 

PRINT  "DX=":  VTAB 
PRINT  "DY=   " 
CM  IS  COMET  MASS  IN  K6S 
CR  IS  SCREEN  SI2E  IN  ME 


VTAB  22 

23:  : 
175   REM 
177   REM 

TERS 
179   REM 

ED 
ISO  CM  =  1000:CR  =  5900  * 


OTHER  CONSTANTS  FOR  SPE 


10 


185 
186 

187 

190  SS  = 


ZERO  =  O: THREE  =  3:T2  =  22; 
3  =  23: FR  =  4:T8  =  28: RE  = 
.49  ♦  10  -"  11:TLL  =  9  *  10 
11 

REM 
REM 
REM 


9: 

T 

1 


200  F 
210  AX 
220  AY 
230  VX 
240  VY 
250  DX 
260  DY 
270 


LOOP  STARTS  AT  190 
NO  COMMENTS  WITHIN 
FOR  SPEED 
(DX  *  DX)  +  (DY  «  DY):SQ 
SQR  (SS) 

/  SS 

/  SQ)  /  CM 
/  SQ)  /  CM 
DT) 
DT) 
DT) 
DT) 
HTAB  FR:  PRINT  DX; " 
HTAB  T8:  PRINT 
HTAB  FR:  PRINT 


=  CM 


=   -  F 


*  MS  »  B 
F  «  tDX 
*  (DY 
(AX  * 
(AY  * 
(VX  « 
(VY  « 


VX 

VY 

DX 

DY 
VTAB  T2 

":  VTAB  T2 
VX:  VTAB  T3 
DY;"  " 
VTAB  T3 


280   VTAB  T3:  HTAB  T8:  PRINT  VY 
290   HCOLOR=  ZERO:  HPLOT  XNU,YNU 
300  XNU  =  (DX  +  CR)  *  SXCALE 
310  YNU  =  (DY  +  CR)  *  SYCALE 


352 


355 
356 
360 


365 


368 
369 
370 


HC0LOR=  TH:  HPLOT  XNU, YNU 

GDSUB  7O0 

GOTO  190 

STOP 

REM   eOSUB  700  AT  325 

REM   IS  "CLICK"  ROUTINE 

HTAB  17:  PRINT  "COMETS":  PRINT 

:  PRINT  "    THIS  PROGRAM  IS 

A  SIMULATION  OF  THE":  PRINT 

:  PRINT  "ORBITAL  TRAJECTORIES 

CHARACTERISTIC  OF":  PRINT  : 

PRINT  "COMETS." 
PRINT  :  PRINT  "SUGGESTED  INP 
UTS: DX=5555, DY=0, VX=0, VY=3" : 

PRINT  :  PRINT 
REM   360  CONTAINS  ASSMBLY 
REM   LOAD  OF  CLICK  ROUTINE 
PRINT  :  PRINT  "HIT  ANY  KEY  W 
HEN  READY":  GET  A*:  HOME  :  PRINT 
:  PRINT  :  FOR  DP  =  771  TO  78 
9:  READ  DA:  POKE  DP, DA:  NEXT 
:  RETURN 

DATA  173,48,192,136,208,4,1 
98, 1,240,8,202,208,246, 166,0 
,76,3,3,96 

REM   370  IS  WHERE  YOU  GO  WHEN 
REM   ERROR  FROM  OFF  SCREEN 
HOME  :  TEXT  :  FDR  YY  =  1  TO 
10:  PRINT   CHR»  (7) :  NEXT  YY 

:  HOME  ::  print  :  print  "OKA 

Y,  PAL.   ONE  OF  THREE  THINGS 
JUST":  PRINT  :  PRINT  "HAPPE 
NED.":  PRINT 

380  PRINT  "EITHER  YOUR  INITIAL  V 
ELOCITIES":  PRINT  :  PRINT  "W 
ERE  TOO  LARGE  OR  YOU  PASSED 
TOO":  PRINT  :  PRINT  "CLOSE  T 
O  THE  STAR.  PASSING  TO  CLOS 
E":  PRINT  :  PRINT  "TO  THE  ST 
AR  CAUSES  PROBLEMS  WITH  A":  PRINT 
:  PRINT  "120  DAY  LOOP  INTERV 
AL.  " 

390   PRINT  :  PRINT  "OR  PERHAPS  YO 

U  JUST  MESSED  UP.":  PRINT  :  PRINT 
"IN  ANY  CASE,  TRY  AGAIN.":  END 

700   POKE  1,3:  POKE  ZE, CTB  *  SQ  / 

CR)    +    FR:    CALL    771:    RETURN  @ 
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FORTH  PAGE 

A  FORTH/BASIC  Benchmark  Test 


Michael  F.  Heidt 


This  article  has  a  twofold  purpose.  First,  it  makes  a 
timing  comparison  belioeen  FORTH  and  BASIC  by 
cojnparitig  nnitimesfor  a  boichiuark  program.  Second, 
it  demonstrates  FORTH's  extensibility  by  the  im- 
plementation of  a  simple  integer  array. 


Benchmarks  are  frequently  used  in  acceptance 
testing  mainframe  computers.  The  BASIC  Bench- 
marks used  by  Rugg  and  Feldman  {Kilobaud,  June 
1977)  became  so  popular  that  thoy  were  frequently 
used  in  advertising  implementations  of  BASIC. 
Benchmark  7  from  the  Kilobaud  article  (Program  1) 
is  the  most  comprehensive  and  was  chosen  for 
this  comparison. 

A  quick  look  will  show  you  that  the  program 
doesn't  actually  do  much.  The  variable  K  is  used 
as  a  loop  counter.  M  is  a  simple  array  into  which 
the  values  calculated  in  line  510  are  to  be  stored. 
The  subroutine  at  line  820  doesn't  do  anything. 
The  object  here  is  to  measure  the  overhead  re- 
quired by  calling  a  subroutine.  The  print  state- 
ments at  lines  300  and  700  allow  you  to  start  and 
stop  a  stopwatch  to  tin^e  the  benchmark.  Program 
2  is  the  FORTH  equivalent  of  Program  I  (the 
BASIC  program). 

The  Results 

BASrC  FORTH 

27.43  13.58 

Benchmark  7  results  (seconds) 

The  above  figures  show  the  speed  comparisons 


for  the  two  versions  of  Benchmark  7.  The  mea- 
surements were  made  on  an  OSI  C4-P  running  a 
6502  processor  at  two  megahertz.  Each  benchmark 
was  run  ten  times  and  the  results  then  averaged. 
This  was  done  to  average  out  variations  in  reaction 
time  in  starting  and  stopping  the  stopwatch. 

As  you  can  see  from  the  table,  the  FORTH 
version  is  twice  as  fast  as  the  BASIC  version.  The 
FORTH  version  could  be  made  even  faster  by 
leaving  out  error  checking,  an  option  not  available 
in  BASIC. 

It  should  be  noticed  that  the  FORTH  version 
does  not  have  a  GOTO  statement.  FORTH  has  no 
GOTO.  The  structure  of  the  FORTH  program  is 
"bottom  up,"  This  means  that  the  most  primitive 
sections  are  built  first,  then  the  next  level  uses  the 
primitives  and  so  on  until  the  desired  functions 
are  built.  However,  it  is  possible  to  do  "top  down" 
programming  in  FORTH. 

In  fact,  this  is  really  how  it  should  be  done. 
For  example,  I  essentially  wrote  the  word  137  first, 
then  added  the  more  primitive  routines.  By  doing 
it  this  wav,  vou  know  what  primitives  to  write, 
what  variables  will  be  needed,  and  you  get  some 
idea  of  just  how  big  the  job  is  going  to  be. 

If  you're  not  familiar  with  FORTH,  the  pro- 
gram presented  here  may  appear  complicated 
compared  to  the  BASIC  version.  However,  you 
should  keep  in  mind  that  in  addition  to  creating 
the  benchmark,  I  have  extended  FORTl  I  here  to 
include  a  general  integer  array  capability  that  can 
be  used  by  other  programs. 


Program  i. 

10  REM  BENCHMARK  7, 
Kilobaud  #5  p66 
300  PRINT"START" 
400  K=a 
H30  DIM  M(5) 
500  K=K+1 
510  A  =  K/2»3+'i-5 
520  GOSUB820 
530  FOR  L=1  TO  5 
535  M(L)=A 
540  NEXT  L 
600  IF  K<1000  THEN 

500 
700  PRINT"END" 
800  END 
820  RETURN 


Program  2. 


SCR    #    96 

0  (  BENCHMARK  7  WITH  INTEGER  ARRAYS 

1  FORTH  DEFINITIONS  DECIMAL 
DIM  <BUILDS  DUP  ,  2  «  2  +  ALLOT  DOES> 
RANGE  DUP  ROT  DUP  ROT  §    >    ; 
READ  RANGE  IF  ."  RANGE  ERROR 


HFH  1/11/81) 


2 

3 
4 

5 
6 
7 
8 

9 

in 
11 
12 
13 
14 
15 


"  CR  DROP  §  ( LEAVES  MAX  DIM 
ELSE  2  •  +  2  +  g  ENDIF  ; 

E  M  READ  -  LEAVES  CONTENTS  ) 
ELSE  2  »  2 


IF  ERROR  ) 
(  READ  WANTS  ELEMENT  NAME,  E.G 
:  ADD  RANGE  IF  ."  RANGE  ERROR"  CR  DROP  DROP 
+  +  !  ENDIF  ;  (  WANTS  VALUE  ELEMENT  NAME  ) 
0  VARIABLE  K  0  VARIABLE  A 
:  START  ."  START  "  ;  :  STOP  ."  END  "  CR  CR  ;  :  GOSUB  ; 
5  DIM  M  (  CREATE  ARRAY  M  WITH  5  ELEMENTS  ) 
:  K+  K  @  1  +  DUP  K  !  ;  (  INCREMENT  VARIABLE  K  BY  ONE  ) 
BEGIN  K+  DUP  2  /  3  *  4  +  5  -  A  !  GOSUB 
3  I  M  ADD  LOOP  1000  =  UNTIL  STOP  : 


B7  START  0  K  ! 
6  1  DO  A  ( 
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VIC  Pixelator 

In  Program  1  (October  1982,  p.  144)  the  following 
changes  should  be  made: 

LINE  140  -  {F2)  SHOULD  BE  CF3] 


^^^^^^^^^^^^^i^^^^^^^^^^^^^^^   LINE  500  -  {F2}  SHOULD  BE  {F3) 

Modifications  Or  Corrections  To  Previous  Articles    t,isE  sio  -  {f3)  should  be  {fsi 

_^^|^^|^^g^^^^^^^^^^^^^^^^^^^^^_   LINE      -  [F4}  should  BE 


Commodore  64  Sprite  Editor 

In  the  program  from  the  December  1982  issue, 
(p.  212),  the  following  changes  should  be  made: 


LINE 

74  - 

CF2} 

SHOULD  BE 

fF3l 

LINE 

75  - 

tF3} 

SHOULD  BE 

{F5} 

LINE 

76  - 

{F4} 

SHOULD  BE 

{F7} 

Also,  the  following  modifications  allow  the 
menu  to  reflect  changes  in  the  sprite  color 
options: 


23 

PRINT"! 

MC 

0-"A5(PEEK(V+37) 

AND 

151 

24 

PRINT"2 

SC 

-"AS (PEEK{V+41) 

AND 

IS) 

25 

PRINT"3 

HC 

l-"AS(PEEK(V+38) 

AND 

15) 

Atari  TAG 

Our  thanks  to  reader  Paul  Havey  who  uncovered 
a  bug  which  causes  unpleasant  results  in  the  Atari 
version  of  TAG  (October  1982,  p.  76).  Line  1090 
should  read  as  follows: 

1090   DATA    26,208,142,9,212,162 


Also,  author  James  Calloway  notes  that,  in 
addition  to  the  modifications  noted  last  month  in 
Capute!,  the  following  changes  permit  the  pro- 
gram to  run  on  a  VIC  with  an  8K  expander 
added: 

3570  IF  S2>1  THEN  POKE  36869 , PEEK (36869)  AND  NO 

T  15  OR  2:G0T0  160 
3580  POKE  36869, PEEK(36869)  AND  NOT  15:G0T0  160 


We  regret  that  me  are  no  longer  able  to  respond  to 
individual  inquiries  nhoul  programs,  products,  or 
services  appearing  in  COMPUTE!  due  to  increasing 
publication  activity.  On  those  infrequent  occasions 
when  a  published  program  contains  a  typo,  the  correc- 
tion will  appear  on  this  page,  usually  within  eight 
weeks.  If  you  have  specific  questions  about  items  or 
programs  lohich  you've  seen  in  COMPUTE!,  please 
send  them  to  Ask  The  Readers,  P.O.  Box  5406, 
Greensboro,  NC  27403 . 


VIC-20 


SOFTWARE 
SPECIALS 


VIC-20 


NEW 


A    100%   machlns   code   gani«   with   colorful 
griphics,  music,  sound  and  a  lunny  looking 
lUFtte  lOPnieriainyeur  enlkfl  family! 
Bv Thomas  Kimand  Jimmy  Huey     ONLY  St5.95 


FROM  TRONIX 


SWARM! 

Another  fast  action  game  written 
entirely  in  machine  language  from 
Tronix,  Insects  invade  your  Vic! 

Cassette    S29.95 


DUST  COVERS  -  S7.95 

For  Vic-20  Of  Vic-64 

'  Waierproot 
'  Brown  Color 
'  CommodOfe  Logo 
Protect  your  ir^veslmrjnt' 


FROM 


MARTIAN 
SOFTWARE 


STAR  COMMAND 


'  Intergalactic  Combat"    '  Space  Conflict 

'  AEI  Machine  Language 
Cassette S16.95 


<t-*    INTERESTING  SOFTWARE 

'       P  21101  S.  Harvard  Blvd..  Torrance,  CA  90501 
(213)  328-9422 
VisaMC  Ctieck  Money  Order  Add  $2.00  Postage  &  Handling 

CA  residents  add  appropriate  sales  tax  Dealer  Inquirers  Invited 

Write  lor  free  Catalog 


'V«-20  «  a  I'xUrrar^  a*  Comnwdtxt  Bu&wu  Usdnne^ 
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COMPUTE!  Back  Issues 


Here  are  some  of  the  applications,  tutorials, 
and  games  from  available  back  issues  of 
COMPUTE!.  Each  Issue  contains  much, 
much  more  than  there's  space  here  to  list, 
but  here  are  some  highlights: 

February  1981:  Simulating  PRINT  USING, 
Using  the  Atari  as  a  Terminal  for  Telecom- 
munications, Attach  a  Printet  to  the  Atari, 
Double  Density  Graphing  on  CIP,  Commo- 
dore Disk  Systems,  PET  Crash  Prevention, 
A  25sJ  Apple  11  Clock. 

May   1981:  Named  GOSUB/GOTO  in 
Applesoft,  Generating  Lower  Case  Text  on 
Apple  II,  Copy  Atari  Screens  to  the  Printer, 
Disk  Ditectory  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility. 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June   1981:  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  II  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Ciilor  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Rel(Kating 
PET  BASIC  Programs,  An  Assembler  In 
BASIC  for  PET,  QuadraPET:  Multitasking? 

July   1981:  Home  Heating  and  Cooling, 
Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Ptograms,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  for  the  PET,  Saving  Machine 
Language  Programs  on  PET  Tape  Headers, 
Commtxiore  ROM  Systems,  The  Voracious 
Butterfly  on  OSI. 

August   1 98 1 :  Minimize  Code  andMaximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cassette  Tape  Monitor  for  the  Apple,  Easy 
Reading  of  the  Atari  Joystick,  Blockade 
Game  for  the  Atari,  Arari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

October   1981:  Auromatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 
Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 
from  Text  to  Graphics  on  Apple,  Atari 
Cassette  Boot-tapes,  Atari  Variable  Name 
Utility,  Arari  Program  Library',  Train  your 
PET  to  Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Routine,  Converting 
to  Fat-40  PET. 

December   1981:  Saving  Fuel  $$  (Multiple 
Computers;  versions  for  Apple,  PET,  and 
Atari).  Unscramble  Game  (multiple 
computers).  Maze  Generator  (multiple 
computers).  Animating  Applesoft  Graphics, 
A  Simple  Printer  Interface  for  the  Apple  II, 


A  Simple  Atari  Wordprocessor.  Adding 
High  Speed  Vertical  Positioning  to  Atari  ?/ 
M  Graphics,  OSI  Supercursor,  A  Look  At 
SuperPET,  Supermon  for  PET/CBM,  PET 
Mine  Maze  Game. 

January  1982:  Invest  (multiple  computers). 
Developing  a  Business  Algorithm  (multiple 
computers),  Apple  Addresses,  Lowercase 
with  Unmodified  Apple,  Cryptogram  Game 
for  Atari,  Superfont:  Design  Special 
Character  Sets  on  Atari,  PET  Repairs  for 
rhe  Amateur,  Micromon  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon;  a  VIC  Monitot,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP:  A  VIC  Game. 

February   1982:  Insurance  Inventory 
(multiple  computers).  Musical  Transposition 
(multiple  computers).  Multitasking 
Emulator  (multiple  computers).  Disassemble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  Apple,  Atari  P/M  Graphics 
Made  Easy,  Atari  PILOT,  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 
Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March   1982:  Word  Hunt  Game  (multiple 
computers).  Infinite  Precision  Multiply 
(multiple  computers).  Atari  Concentration 
Game,  VIC  Starfight  Game,  CBM  BASIC 
4.0  To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability, 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET.  Comment  Your  Apple  II  Catalog. 

April  1982:  Track  LXiwn  Those  Memory 
Bugs  (multiple  computers).  Shooting  Stars 
Game  (multiple  computers),  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customizing  Apple's 
Copy  Program,  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers), 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  C:heckout  for  PET/CBM. 

May  1982:  VIC  Meteor  Maze  Game,  Atari 
Disk  Drive  Speed  Check,  Modifying  Apple's 
Floating  Point  BASIC.  Fast  Sort  For  PET/ 
CBM,  Extra  Atari  Colors  Through  Artifact- 
ing,  Lite  Insurance  Estimator  (multiple 
computers),  PET  Screen  Input,  Getting  The 
Most  Out  Of  VlC's  5000  Bytes. 

June  1982:  Outpost  Game  (multiple  com- 
puters), Apple  Pascal  Lister,  Income  Property 
(multiple  computers),  VIC  Intelligent  Video- 
disc System,  Atari  Disk  Operating  Systems, 
PET/Applc  Search,  A  Self-modifying  Atari 
P/M  Utility,  Use  Atari  Joysticks  with  VIC, 
VIC/PET  Program  Transfers. 


July  1982:  Gold  Miner  Game  (Atari  and 
VIC),  IRA  Planner  (multiple  computers). 
Atari  Video  Graphics,  Apple  DOS  Changer, 
Super  QuadraPET,  VIC  Overview,  Maze 
Race  (multiple  computers).  Direct  Access 
File  Editor  (PET  and  Atari),  VIC  Super 
Expander  Memory  Map,  Using  The  6560 
Video  Interface  Chip,  PET  Compactor, 
Headless  FORTH  Mctacompilation,  Test 
RAM  Nondestnictively  (multiple  computers). 

August  1982:  The  New  Wave  Of  Personal 

C!)nmpurers,  Household  Budget  Manager 
([miltiple  computers),  Word  Games  (multiple 
c<imputers).  Color  Computer  Home  Energy 
Mtinitor,  Intelligent  Apple  Filing  Cabinet. 
Guess  That  Animal  (multiple  computers), 
PF:T/CBM  Inner  BASlt;,  VIC  CA.mmunica- 
rioiis,  Keyprint  Compendium,  Animation 
With  Atari,  VIC  Ciiriositie.'.,  At.iri  Substring 
Search,  PET  and  VIC  Electric  Eraser. 

September  1982:  Apple  and  Atari  and  the 
Sounds  oi  TRON,  Commodore  Automatic 
Disk  Boot,  VIC  Joysticks,  Three  Atari  GTIA 
Articles,  t^olor  Computer  Graphics,  The 
Apple  Pilot  Language,  Sprites  and  Sound  on 
the  Commodore  64,  Peripheral  Vision  Exer- 
ci.ser  (multiple  computers).  Banish  INPUT 
Srarements  (multiple  computers).  Charades 
(multiple  computers),  PET  Pointer  Sort, 
VIC  Pause,  Mapping  Machine  Language, 
Editing  Atari  BASIC  With  the  Assembler 
Cartridge,  Process  Any  .Apple  Disk  File. 

Home  and  Educational  COMPUTING! 

(Fall  1981  and  Summer  1981  -  count  as  one 
back  issue):  Exploring  The  Rainbow 
Machine,  VIC  As  Super  Calculator,  Custom 
Characters,  Alternate  Screens,  Automatic 
Line  Numbers,  Using  The  Joystick  (Spacewar 
Game),  Fast  Tape  LtKater,  Window,  VIC 
Memory  Map. 


Back  issues  arc  515  cacli  or  six  lor  S  15. 
I'lite  iiKlutles  (Velglu  iti  ihe  L'S.  t)iiisidc' 
the  IS  add  SI  per  magazine  orclcrcd  for 
siirtat  c  postage.  S4  per  niaga/ine  lor  air 
mail  postage.  All  back  issues  subject  to 
availal>ilii\'. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTE!  Back  Issues,  P.O. 
Box  5406,  Greensboro.  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepted.  North  Carolina  Residents  add  4% 
sales  tax. 
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How  To  Type  COMPUTERS  Programs 


Many  of  the  programs  which  are  listed  in  COMPUTE!  contain 
special  control  characters  (cursor  control,  color  keys,  inverse 
video,  etc.).  To  make  it  easy  to  tell  exactly  what  to  type  when 
entering  one  of  these  programs  into  your  computer,  we  have 
established  the  following  listing  conventions.  There  is  a 
separate  key  for  each  computer.  Refer  to  the  appropriate 
tables  when  you  come  across  an  unusual  symbol  in  a  program 
listing.  If  you  are  unsure  how  to  actually  enter  a  control 
character,  consult  your  computer's  manuals. 

Atari  400/800 

Characters  in  inverse  video  will  appear  like:  in  I'm  i  iii  iii  iiii 
Enter  these  characters  with  the  Atari  logo  key,  [A) . 

Hhitn   you   s««  Typn  S«» 


VIC/CBM  64  Conventions 

Set  Color  To  Black  iBLK} 
Set  Color  To  White  {WHT} 
SetColorToRcd  {RED) 
Set  Color  To  Cyan  {CYN} 
Set CoIorTo Purple  {  PUR) 
Set  Co  lor  To  Green  (GBN) 
Set  Color  To  Blue  {BLU) 
Set  Col  or  To  Yellow  {  YEL) 
Function  One  [Fl) 


<a.Ewi}  esc  SHIFT  <  n 

tUP>  ESC  CTRL  -  * 

<tXMN>  ESC  CTRL  -  4- 

tLEFT>  ESC  CTRL  +  «■ 

{RtQHT>  ESC  CTRL  *  •» 

(BACK  S}  ESC  DELETE  4 

(DELETE)  ESC  CTRL  DELETE  a 

(It«ERT>  ESC  CTRL  INSERT  U 

(DO.  LINE}  ESC  SHIFT  DELETE  D 

{INS  LIPC)  ESC  SHIFT  INSERT  □ 

(TflBJ  ESC  TAB  ^ 

(CLR  TAB>  ESC  CTRL  TAB  S 

CSET  TftBI  ESC  SHIFT  TAB  Q 

{BELLI  ESC  ana.   2  ta 

(ESC}  ESC  ESC  % 


Cl«ar    Screen 
Cursor    Up 
Cur%or    DoMn 
Curxcr    Left 
Cursor   Right 
Bcckspace 
Oeletit  chtrnctitr 
Insert    character 
Deletir    line 
Insert    line 
TAB    key 
Clear   tab 
Set    tab    stop 
Ring   buzzer 
Escape   key 


Graphics  characters,  such  as  CTRL-T,  the  ball  character*  will 
appear  as  the  "normal"  letter  enclosed  in  braces,  e.g.  (T 

A  series  of  identical  control  characters,  such  as  10  spaces, 
three  cursor-lefts,  or20  CTRL-R's,  will  appear  as  110 
SPACES! ,  !  3  LEFT),  1 20  R ) ,  etc.  If  the  character  in  braces  is 
in  inverse  video,  that  character  or  characters  should  be  en- 
tered with  the  Atari  logo  key.  For  example,  (  «  1  means  to 
enter  a  reverse-field  heart  with  CTRL-comma,  1  5ii)|i  means  to 
enter  five  inverse-video  CTRL-U's. 

Commodore  PET/CBMAHC 

Generally,  any  PHT/CBM/VIC  program  listings  will  contain 
bracketed  words  which  spell  out  any  special  characters: 
(DOWN  1  would  mean  to  press  the  cursor-down  key; 
(3DOWN )  would  mean  to  press  the  cursor-down  key  three 
times. 

To  indicate  that  a  key  should  be  shifted  (hold  down  the 
SHIFT  key  while  pressing  the  other  key),  the  key  would  be 
underlined  in  our  listing.  For  example,  S  would  mean  to 
type  the  S  key  while  holding  the  shift  key.  This  would  result 
in  the  "heart"  graphics  symbol  appearing  on  your  screen. 
Some  graphics  characters  are  inaccessible  from  the  keyboard 
on  CBM  Business  models  (32N,  8032). 

Sometimes  in  a  program  listing,  especially  within  quoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  difficult  to 
tell  where  the  first  line  ends.  How  many  times  should  you 
type  the  SPACE  bar?  In  our  convention,  when  a  line  breaks 
in  this  way,  the  -  symbol  shows  exactly  where  it  broke.  For 
example: 

100  PRINT  "TO  START  THE  GAME  ~ 
YOU  MAY  HIT  ANY  OF  THE  KEYS 
ON   YOUR   KEYBOARD." 

shows  that  the  program's  author  intended  for  you  to  type 
two  spaces  after  the  word  GAME. 


All  Commodore  Machines 

Clear  Screen   {CLEAR} 
Home  Cursor  {  HOME) 
CursorUp        {Up} 
Cursor  Down  { DOWN) 
CursorRight  (right) 


Cursor  Left  {LEFT) 

Insert  Character    {INST} 
Delete  Character  {DEL} 
Reverse  Field  On  {RVSl 
Reverse  Field  Off  {  OFF) 


Function  Two  IF2} 

Function  Three  (F3) 

Function  Four  (F4} 

Fu  nction  Five  { F  5 ) 

Function  Six  {  F5 } 

Function  Seven  {  F7  ) 

Function  Eight  1  F8  } 
Any  Non-implemented 

Function  {NIM) 


To  enter  any  color  code,  hold  down  CTRL  and  press  the 
appropriate  color  kev.  Use  CTRL-9  for  RVS  on  and  CTRL-0 

for  RVS  off, 

8032/Fat  40  Conventions 

SetWindowTop       (SET   TOP)  Erase  To  Beginning{  ERASE    BEG) 

SetWindowBottom{  SET   BOT)  Erase  To  End  (ERASE   END) 

Scroll  Up  (SCR    UP)     Toggle  Tab  (TGL   TAB} 

Scroll  Down    { SCR    DOWN]  Tab  {TAB) 

InsertLine       {INST    LINE)        EscapeKey  {ESC} 
Delete  Line      {DEL    LINE) 

When  you  see  an  underlined  character  in  a  PET/CBM/VIC 
program  listing,  you  need  to  hold  do%vn  SHIFT  as  you  enter 
it.  Since  the  VIC-20  and  Commodore  64  have  fewer  keys 
than  the  PET/CBM,  some  graphics  are  grouped  with  other 
keys  and  have  to  be  entered  by  holding  down  the  Commodore 
key.  If  you  see  any  of  the  symbols  in  the  left  column  under- 
lined in  a  listing,  hold  down  the  Commodore  key  and  enter 
the  symbol  in  the  right  column.  Just  use  SHIFF  to  enter  all 
other  underlined  characters. 


!  K 

"  I 

#  T 

$  Ca 

%  G 

'  M 

&  # 

\  - 


f 


F 
B 
£ 
SHIFT-£ 


PI 
S 

-     Z 
=    X 

<    c 

>  V 

,  D 

/  P 

»  N 

+  Q 

0      A 


E 
R 
W 
H 

i 

L 
Y 


8  U 

9  I 

(a.  SHIFT* 

[  SHIFT -F 

I  SHIFT - 


Apple  II  /  Apple  11  Plus 

All  programs  are  in  Applesoft  BASIC,  unless  otherwise 
stated.  Control  characters  are  printed  as  the  "normal"  char- 
acter enclosed  in  brackets,  such  as  (  D 1  for  CTRL-D.  Hold 
down  CTRL  while  pressing  the  control  key.  You  wUl  not  see 

the  special  character  on  the  screen. 

TRS-80  Color  Computer 

No  special  characters  are  used,  other  than  lowercase.  When 
you  see  letters  printed  in  inverse  video  (white  on  black), 
press  SHlFT-0  to  enter  the  characters,  and  then  press  SHlFT-0 
again  to  return  to  normal  uppercase  typing. 

Texas  Instruments  99/4 

No  special  control  characters  are  used.  Enter  all  programs 
with  the  ALPHA  lock  on  (in  the  down  position).  Release  the 
ALPHA  lock  to  enter  lowercase  text. 

Timex  TS-1000,  Sinclair  2X-81 

Study  your  computer  manual  carefully  to  see  how  to  enter 
programs.  Do  not  type  in  the  letters  for  each  command, 
since  your  machine  features  single-keystroke  entry  of  BASIC 
commands.  You  may  want  to  switch  to  the  FAST  mode 
(where  the  screen  blanks)  while  entering  programs,  since 
there  will  be  less  delay  between  lines.  (If  the  blanking  screen 
bothers  you,  switch  to  the  SLOW  mode.) 


A  Beginner's  Guide 
To  Typing  in  Programs 


Wliaf  Is  A  Program? 

A  computer  cannot  perform  any  task  by  itself. 
Like  a  car  without  gas,  a  computer  has  potential, 
but  without  a  program,  it  isn't  going  anywhere. 
Most  of  the  programs  published  in  COMPUTE!  are 
written  in  a  computer  language  called  BASIC. 
BASIC  is  easy  to  learn  and  is  built  into  most  com- 
puters (on  some  computers,  you  have  to  purchase 
an  optional  BASIC  cartridge). 

BASIC  Programs 

Each  month,  COMPUTE!  publishes  programs  for 
many  machines.  To  start  out,  type  in  only  pro- 
grams written  for  your  machine,  e.g.,  "Tl  Version" 
if  you  have  a  TI-99/4.  Later,  when  you  gain  ex- 
perience with  your  computer's  BASIC,  you  can 
try  typing  in  and  converting  certain  programs 
from  one  computer  to  yours. 

Computers  can  be  picky.  Unlike  the  English 
language,  which  is  full  of  ambiguities,  BASIC 
usually  has  only  one  "right  way"  of  stating  some- 
thing. Every  letter,  character,  or  number  is  signif- 
icant. A  common  mistake  is  substituting  a  letter 
such  as  "O"  for  the  numeral  "0",  a  lowercase  "1" 
for  the  numeral  "I",  or  an  uppercase  "B"  for  the 
numeral  "8".  Also,  you  must  enter  all  punctuation 
such  as  colons  and  commas  just  as  they  appear  in 
the  magazine.  Spacing  can  be  important.  To  be 
safe,  type  in  the  listings  exactly  as  they  appear. 

Brackets  And  Special  Characters 

The  exception  to  this  typing  rule  is  when  you  see 
the  curved  bracket,  such  as  "{DOWN}".  Any- 
thing within  a  set  of  brackets  is  a  special  character 
or  characters  that  cannot  easily  be  listed  on  a  print- 
er. When  you  come  across  such  a  special  state- 
ment, refer  to  the  appropriate  key  for  your  com- 
puter. For  example,  if  you  have  an  Atari,  refer  to 
the  "Atari"  section  in  "How  to  Type  COMPUTEI's 
Programs." 

About  DATA  Statements 

Some  programs  contain  a  section  or  sections  of 
DATA  statements.  These  lines  provide  informa- 
tion needed  by  the  program.  Some  DATA  state- 
ments contain  actual  programs  (called  machine 
language);  others  contain  graphics  codes.  These 
lines  are  especially  sensitive  to  errors. 

If  a  single  number  in  any  one  DATA  statement 
is  mistyped,  your  machine  could  "lock  up,"  or 
"crash."  The  keyboard,  break  key,  and  RESET  (or 
STOP)  keys  may  all  seem  "dead,"  and  the  screen 


may  go  blank.  Don't  panic  -  no  damage  is  done. 
To  regain  control,  you  have  to  turn  off  your  com- 
puter, then  turn  it  back  on.  This  will  erase  what- 
ever program  was  in  memory,  so  always  SAVE  a 
copy  of  your  program  before  you  RUN  it.  If  your 
computer  crashes,  you  can  LOAD  the  program 
and  look  for  your  mistake. 

Sometimes  a  mistyped  DATA  statement  will 
cause  an  error  message  when  the  program  is  RUN. 
The  error  message  may  refer  to  the  program  line 
that  READs  the  data.  The  error  is  still  in  the  DATA 
statements,  though. 

Get  To  Know  Your  Machine 

You  should  familiarize  yourself  with  your  com- 
puter before  attempting  to  type  in  a  program. 
Learn  the  statements  you  use  to  store  and  retrieve 
programs  from  tape  or  disk.  You'll  want  to  save  a 
copy  of  your  program,  so  that  you  won't  have  to 
type  it  in  every  time  you  want  to  use  it.  Learn  to 
use  your  machine's  editing  functions.  How  do 
you  change  a  line  if  you  made  a  mistake?  You  can 
always  retype  the  line,  but  you  at  least  need  to 
know  how  to  backspace.  Do  you  know  how  to 
enter  inverse  video,  lowercase,  and  control  char- 
acters? It's  all  explained  in  your  computer's 
manuals. 

A  Quick  Review 

1)  Type  in  the  program  a  line  at  a  time,  in  order. 
Press  RETURN  or  ENTER  at  the  end  of  each  line. 
Use  backspace  or  the  back  arrow  to  correct 
mistakes. 

2)  Check  the  line  you've  typed  against  the  line  in 
the  magazine.  You  can  check  the  entire  program 
again  if  you  get  an  error  when  you  RUN  the 
program. 

3)  Make  sure  you've  entered  statements  in  brac- 
kets as  the  appropriate  control  key  (see  "How  To 
Type  COMPUTEI's  Programs"  elsewhere  in  the 
magazine.) 


We  regret  that  we  are  no  longer  able  to  respond  to 

individual  inquiries  about  piv^iaiiis,  products,  or 
seri'ices  appearing  in  COMPUTE!  due  to  increasing 
publication  actii'ity.  On  those  infrequent  occasions' 
when  a  published  program  contains  a  typo,  the  correc- 
tion ivill  appear  on  this  page,  usually  withhi  eight 
weeks.  If  you  have  specific  questions  about  items  or 
programs  lohich  you've  seen  in  COMPUTE!,  please 
send  them  to  Ask  The  Readers,  P.O.  Box  5406, 
Greensboro,  NC  27403. 
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COMPUTEi's 
First  Book  Of  Atari 


Author:     COMPUTE!  Magazine  contributors 
Price:         SI  2.95 
On  Sale:     Now 


I 


Since  their  tntroduction  in  late  1979,  tine 
Atari  400/800  microcomputers  have 
proven  to  be  among  the  most  popular 
personal  computers  ever  made. 
COMPUTE!  IWagazinc,  one  of  the  top 
publications  In  personal  computing, 
was  among  the  first  to  recognize  the 
potential  of  the  Atari  computers  and 
started  regularly  covering  them  from 
the  beginning.  Since  then,  COMPUTE! 
has  published  hundreds  of  articles  on 
the  Ataris  and  has  become  an  indis- 
pensable resource  for  thousands  of 
Atari  users. 

Most  of  those  Atari  users,  however, 
joined  the  magazine's  readership 
months  after  those  early  issues  ap- 
peared. Many  of  those  issues  are  now 
out  of  print.  To  satisfy  the  demand  for 
those  early  articles,  the  magazine's 
editors  have  compiled  the  best  of  them 
into  COMPUTEI'S  First  Book  Of  Atari. 

In  1 92  pages,  spiral  bound  for  easy 
access  to  program  listings,  COMPUTEi's 
First  Book  Of  Atari  includes  chapters 
such  as  "Getting  To  Know  Your  Atari," 
"Beyond  The  Basics,"  "Graphics," 
"Programming  Hints,"  "Applications," 
and  "Peripheral  Information."  Informa- 
tive articles  concisely  edited  for  smooth 
reading  describe  how  Atari  users  can 
design  their  own  graphics  modes,  add 
voice  tracks  to  programs,  and  debug 
programming  errors.  There's  even  the 
classic  article. on  player/missile  graphics 
by  Atari's  own  Chris  Crawford. 

As  a  bonus,  the  book  also  includes 
previously  unpublished  information 
such  as  a  memory  map. 

And  like  COMPUTE!  Magazine 
itself,  COMPUTEI'S  First  Book  Of  Atari  is 
written  and  edited  to  be  useftjl  to  all 
computer  enthusiasts  -  beginners  and 
experts  alike. 

At  only  SI 2.95,  less  than  most 
computer  manuals,  COMPUTEi's  First  Book  Of  Atari  is 
among  the  best  resources  an  Atari  owner  can  buy. 
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Available  at  computer  dealers  and  bookstores  nationwide.  To  order  directly  call  TOLL  FREE  800-334-0868. 
In  North  Carolina  call  919-275-9809.  Or  send  check  or  money  order  to  COMPUTE!  Books,  P.O.  Box  5406. 
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At  only  S  12.95,  less  than  most 
computer  manuals,  COMPUTEi's  First  Book  Of  VIC 

is  among  the  best  resources  a  VIC  user  can  own. 

Available  at  computer  dealers  and  bookstores  nationwide.  To  order  directly  call  TOLL  FREE  800-334-0868. 

In  North  Carolina  call  91 9-275-9809.  Or  send  check  or  money  order  to  COMPUTE!  Books,  P.O.  Box  5406, 

Greensboro,  NC  27403. 
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After  only  three  years  on  the  market, 
the  Atari  400/800  microcomputers 
have  become  among  the  most 
popular  personal  computers  ever 
made.  So  it  was  no  surprise  when 
COMPUTEI's  First  Book  of  Atari,  a 
.collection  of  the  best  Atari  articles 
published  during  1980^81  in 
COMPUTE!  Magazine,  also  became 
a  "bestseller"  with  Atari  enthusiasts. 
The  first  printing  sold  out  in  just  a 
few  months. 

That's  why  we've  followed  up 
with  COMPUTEI's  Second  Book  of 
Atsn.  Available  immediately,  the 
Second  Book  of  Atari  continues 
COMPUTEI's  tradition  for  personal 
computer  users. 

But  the  Second  Book  of  Atari 
differs  from  the  First  Book  m  one 
important  respect  -  all  the  articles 
are  totally  new  and  previously 
unpublished.  The  Second  Book  of 
Atari  includes  such  interesting 
articles  as  "Page  Flipping,"  "Fun 
With  Scrolling."  "Perfect  Pitch," 
"Player-Missile  Drawing  Editor," 
and  "TextPlot  Makes  a  Game." 
Whole  chapters  are  devoted  to 
subjects  such  as  "Advanced 
Graphics  and  Game  Utilities," 
"Programming  Techniques,"  and 
"Beyond  BASIC."  With  250  pages  - 
.  more  than  25  percent  thicker  than 
the  First  Book  at  the  same  price  - 
the  Second  Book  of  Atari  is  crammed 
with  information  and  ready-to-type 
program  listings.  And  the  book  is 
spiral-bound  to  lie  flat  and  is  fully 
indexed  for  quick  reference. 

Best  of  all,  COMPUTEI's  Second 
Book  of  Atari,  like  COMPUTE! 
Magazine  itself,  is  written  and  edited 
to  appeal  to  all  computer  enthusiasts 
at  only  $12.95. 
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Available  at  computer  dealers  and  bookstores  nationwide.  To  order  directly  call  TOLL  FREE  800-334-0868. 
In  North  Carolina  call  919-275-9809.  Or  send  check  or  money  order  to  COMPUTE!  Books,  P.O.  Box 
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Authors: 

Price: 
On  Sale: 


COMPUTE!  Magazine 
editors  and  contributors 
S  12.95 
Now 


COMPUTEl,  the  leading  magazine  of  home, 
educational,  and  recreational  computing, 
has  led  the  way  for  Atari  owners  since  Che 
computers  were  first  introduced  in  1979. 
COMPUTE!  has  published  scores  of  articles 
on  Atari  graphics,  and  was  the  first  to  di- 
vulge many  important  details  on  such  tech- 
niques as  redefined  characters,  custom 
graphics  modes,  and  player/missile 
graphics.  But  those  articles  are  scattered 
across  dozens  of  issues,  many  of  which  are 
scarce  or  out  of  print. 

That's  why  the  editors  of  COMPUTE! 
decided  to  gather  the  very  best  Atari 
graphics  articles  published  over  the  past 
three  years  into  COMPUTEi's  First  Book  Of 
Atari  Graphics.  From  the  fundamentals  to 
advanced  techniques,  here  are  some  of  the 
most  instructive  articles  ever  published  for 
the  Atari. 

But  that's  not  all.  COMPUTEi's  First 
Book  Of  Atari  Grap/iics  also  presents  articles 
never  before  published  anywhere,  and 
additional  sections  written  especially  for 
this  book.  These  include  "The  Basics  Of 
Atari  Graphics,"  an  introductory  tutorial 
which  prepares  beginners  for  the  rest  of  the 
book;  "How  To  Design  Custom  Graphics 
Modes,"  which  covers  the  fundamentals  of 
mixing  modes  on  a  single  screen;  and 
"Introduction  To  Player/Missile  Graphics,"  a 
guide  to  understanding  one  of  the  Atari's 
most  advanced  features,  written  by  Bill 
Wilkinson,  a  COMPUTEl  columnist  and  a 
creator  of  Atari  BASIC  and  the  Atari  Disk 
Operating  System. 

Numerous  other  articles  include  "De- 
signing Your  Own  Character  Sets, "  a  new 
and  improved  "SuperFont,"  "High  Speed 
Animation  With  Character  Graphics,"  "Ani- 
mation And  Player/Missile  Graphics,"  "The 
Collision  Registers,"  and  "GRAPHICS  8  In 
Four  Colors  Using  Artifacts."  There's  even  a 
brand  new  article  by  Wilkinson,  "The  Priority 
Registers,"  which  for  the  first  time  shows 
how  to  use  player/missile  graphics  to  create 
a  fifth  player. 

In  the  COMPUTE!  tradition,  Atari 
Graphics  is  crisply  written  and  edited  to  be 
useful  to  beginners  and  experts  alike.  And  it's 
access  to  its  dozens  of  ready-to-type  program 
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64  **  ALL  NEW!!!  **  64 

*  «  * 

SOFTWARE  FOR  COMMODORE  64 

WORD-PAC    $74.95 

Print  LFp  lo  99  pages  of  text. 
Automatic  tabbing/Centering/Underlining. 
Copy  Lines/Merge/Plus  More! 
Coded  in  Macliine  language, 

CALC-PAC  $74.95 

Interiace-Compalible  with  WORD-PAC  &  DATA-PAC. 
Coded  in  our  own  Unique  Spread-Sheet  language. 
User-Friendly  Mathematical  Applications. 

DATA-PAC  $39.95 

Interface-Compatible  with  WORD-PAC  &  CALC-PAC. 
User  defined  Formats/Search  &  Sorts. 
Printer  compatable. 

EDITOR-PAC  $69.95 

Complete  Programmer's  Editor. 
Auto-Number/Renumber  including  goto  &  gosub. 
Program  Merge/Global  Search  and  Replace. 
Plus  Much  More! 

ASSEMBLER-PAC    $59.95 

Programmers  take  note! 

Mnemonic  format  to  Machine  Language. 

Link  Modules/External  references,  More! 

HOME-ACCOUNTANT    $29.95 

Checkbook  with  reconciliation  routine. 
Hard-Copy  listing  option. 
Search  and  Review/Chart  of  Accounts. 
Income  and  Expense. 

ANNOUNCING . . . 

The  PCS/8064  Upgrade  Module  for  the  64 

On  power-up  the  PCS/8064  provides: 
80-column  video  output. 
WORD-PAC  word  processing. 
CALC-PAC  spread  sheet  mathematics. 
DATA-PAC  data  base  system. 
Exit  to  BASIC. 
All  Applications  Interface-Compatible. 

Check  local  dealers  or  Call  Pacific  Coast  Software 

for  retail  pricing. 

Plus  Full  line  of  Games/Home  Software  for  64 

Free  Catalog  Offer. 

PACIFIC  COAST  SOFTWARE 
3220  S.  Brea  Canyon  Rd.  218  S.  Main/Box  1 47 

Diamond  Bar,  CA  91 765 
(714)594-8210 


LeSueur.  MN  56058 
(612)665-6724 


Mid-Eastern  Distribuition: 

PERIPHERALS  PLUS    (215)687-8540 

1 55  E.  Lancaster  Ave.  -  Wayne,  Penn.  1 9087 

New  England  Distribution: 

OMICRON (617)  769-6867 

1 41 6  Providence  Higfnway  -  Norwood,  Mass.  02062 


Dealer  Inquires  Encouraged. 

Commodore  64  and  64  are  trademarks  dt  Commodore 
Business  Machines. 


Your  Commodore  64 
Deserves  An  Assistant 

Data  Base  Management 
Financial  Planning 

ord  Processing 


RAINBOW 

COMPUTER 

CORPORATION 


490  Lancaster  Avenue 
Frazer.  PA  1 9355  (21 5)  296-3474 

Dealer  Inquiries  Invited 


IHI  ^anwuijiriiiijiiiiiii  JiiiHiiimi'tiwiLi  .\ 

ATARt    c -) 

800(4aK) CALL 

400  16K CALL 

400  YOURS  to  32K  or48K CALL 

410  RECORDER 79.00 

810  DISK  DRIVE 439.00 

850  INTERFACE 1 65.00 

830  MODEM 149.00 

825  PRINTER 575.00 

481  ENTERTAIP1ER  KIT 69.00 

484  COMMONICATOR  KIT 309.00 

PRINTERS  — Atari,  Epson,  Smith  Corona CALL 

Prices  subject  to  cliange  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca,  residents  add  appropriate  taxes. 

WE  ARE  AN  AtJTHORIEED  ATARI  SALES  AND 
^^^  SERVICE  CENTER 

I        COMPUTERTIME,  INC. 

^^^  P.O.  Box  216 

Kentfield,  CA  94914 

CALL  TOLL-FREE  800-227-2520 

In  California  800-772-4064 

For  product  and  price  list:  send  $2.00^ for  shipping. 
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NEWS 


UCTS 


Speech  Synthesizer 
For  The  Atari 

The  I  Talk  11  is  a  speech  synthe- 
sizer designed  specifically  for 
Atari's  400  and  800  computers.  It 
is  a  complete  unit  ready  to  plug  in 
within  seconds  of  unwrapping. 
The  I  Talk  11  has  four  voice  fre- 
quencies and  unlimited  vocabu- 
lary capabilities.  Each  unit  comes 
with  either  a  diskette  or  a 
cassette. 

The    1    Talk    II    has    many 
features: 

1.  It  will  speak  while  action 
graphics  and  sound  effects  are 
being  executed. 

2.  It  uses  a  utility  that  leaves  sys- 
tem memory  free  for  program 
use. 

3.  Complete,  easy-to-read 
documentation  allows  beginners 
to  incorporate  speech  into  all 
their  programs. 

4.  Word  Blaster,  an  arcade-style 
educational  spelling  game,  is  free 


with  the  unit.  The  game  can  be 
easily  programmed  to  challenge 
all  age  groups. 

5.  New  games  and  programs  for 
the  unit  are  currently  under 
development. 

6.  Volume  and  tone  controls  as 
well  as  a  power  on  indicator  light 
are  standard. 

7.  The  I  Talk  II  never  has  to  be  dis- 
connected. It  will  operate  with 
cassette,  disk  and  other  acces- 
sories while  connected. 

8.  Carries  a  full  12-month  limited 
warranty. 

9.  I  Talk  11  gives  a  starter  dic- 
tionary of  some  of  the  most  used 
words  in  the  English  language. 
You  can  add  all  the  words  you 
want.  (This  feature  is  not  avail- 
able on  cassette.) 

10.  A  complete  phonetic  speech 
dictionary  to  help  you  make  al- 
most any  word  or  sound  also 
comes  with  the  unit. 

Greenbrier  Marketing  luterrmtiotml.  Inc. 
8225  East  Rovey  Ave. 
Scottsdale,  AZ  85253 
(602)948-0005 


Business 
Application 
Software  For 
Commodore  64, 
ViC,  And  TRS-80 

Powerbyte  Software  has  released 
its  appHcation  software  for  busi- 
ness and  home  use  on  the  Com- 
modore 64,  VIC-20,  and  TRS-80 
color  computers.  Over  64  appli- 
cations are  available  on  cassette 
tapes,  ranging  in  price  from  $8.95 
to  $34.95.  Disc  versions  are  also 
available.  Special  emphasis  is 
made  for  novice  programmers 
with  all  programs  using  BASIC. 

Available  programs  include: 
The  Accountant,  Accounts  Rccchmblcl 
Payable,  Business  Inventory,  Order 
Tracker,  My  Profit  Margin,  Busi- 
ness Calendar,  Billing  Solver,  Client 
Tickler,  Cash  Floio  Model,  Linear 
Regression,  Bar  Chart,  P.E.R.T., 
Phone  Directory,  Stock  Ticker  Tape, 
Checkbook,     Home    Budget,    Club 


JVoice  Machine  Communications  Inc. 


VOICE  INPUT  MODULE 

for  Apple  II® 


DESCRIPTION 

The  VIM.  conveft!)  spoken  words  to  conmiands  or  data  f oi 
your  ii|]rplicatiDn  programs.  The  Voice  tnput  Module  has 
unexcelled  spoken  word  recogniiion  iccuracy  m  an  un- 
matchablc  price 

y\  For  ordering  or  information  oontacL 

-cc^^^J^^::^  VOICE  MACHINE  COMMUNICATIONS,  INC 
^Sry"^    lO-'^^l  CovinEton  Circle,  Villa  I'ark,  CA  926(^7 
V  I'honc  [7141639-6550 


FEATURES 

Nn  appheaiion  prufiramcniiiK  necessarv' 

Neat  perfect  tecognhion  9H%-t 

Unlimittd  vocabulary  usin^  eighty  i«rord/phrisc  suliseis 

Recognizes  anybody  s  voice 

Mulit-tin^ual  rocnKnitiiin 

Allows  Mfiiultjnttius  mput  of  loicc  and  Iccvhuard 

APPLICATIONS 

The  VIM  li  designed  lu  add  vmce  inpui 
to  ANY  cxisiins  Apple  11  application. 

'  Word  Prote&sinjs  ■  Programming 

'  Djta  Input  and  Reirieval  -  Mtasurcmciii.  Inspection 

•  Education  and  TcsiinR 

•  Busincis  ■  Corttiol  STMcm? 

•  CraphiG*  •  Camti  and  Eruciiainmcrtt 
'  IndusitiaJ  Automaiinn  •  Aid  for  Handicapped 

VIM  FOR  APPLE  II  CONTAINS: 

Voice  Input  Modult  2020C  with; 
'  16  chatinel  audio  specirum  analyzer 
■  6S0J  hijfi  speed  mic(&ciinriputcf 

•  ftK  Bytes  of  RAM,  -IK  Hyte^  of  ROM 
Vmcc  Uiilicy^  Ui;«ikriic  wjih; 

•  Vttcahuiary  liuildci/cdnor        •  RtcoKnition  wifiwire 

•  rrnmptinfi  vjKabularv  txainet- Vocabulary  inter 
Alicraphone,  V^tti.  MiduaL  cables  and  connec:or&L 

PftJCEifilSQp    MiHcrctrd    Viaftoapttd    Dcilcrlnqom  lnvi[c(L 


Now... You  Can  Monitor 

7  Most  Important 
RS-232  Interface  Lines 


J 


Made  in  America 


RS-Z32-INTERFACE  TESTER 

connecis  in  series  wilh  any  RS-232  inlertace,  LEO'S 
clearly  display  status  ol  7  lunctions:  Iransmir  data,  re- 
ceive dala,  request  to  send,  clear  to  send,  data  set 
ready,  carrier  deleci.  data  terminal  ready-  Requires  no 
power:  may  tie  left  in  permanently.  Satisfaction 
guaranteed.  DRMR  NOW!  Only  J39,95.  Purchase 
Orders  from  rated  Corps  accepted.  FREE:  illustrated 
catalog  ol  problem  detecting  equipment,  We  also  do 
custom  design  work  S1S/539-5B27. 


Q&B  electronics 

Box  475-C,  MENDOTA,  [L  61342 


feOfUorv.  1'a3     COMPint!     265 
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CARDBOARD  3 

An  Economy  Expansion  Interface 
(Motherboard) 

For  the  VIC-20®  Personal 
Computer 

The  ■■CAflDBOARD/3isari  expansion  inter- 
face designed  lo  allow  the  user  to  access  more 
than  one  of  the  plug-in-type  memory  or  utility  ' 
cartridges  now  available.  It  will  accept  up  to  3  | 
RAfvl  or  ROM  cartridges  at  once   For  example: 

•  16k  RAM  ■   16k  RAM  •  3k  RAM 

•  16k  HAM  •  8k  RAM  •  Super  Expander 

•  16k  RAM  •  6k  RAM  •  Vic-Mon 

•  16k  RAM  ■  3k  RAM  •  Programmer's  Aid 

•  High  quality  TRW  gold  plated  connectors 

•  This  board  is  fused 

•  90  day  free  replacement  warranty  covering  ] 
everything  except  the  fuse 

$29.95 

CARDBOARD  6 

An  Expansion  Interface  lor  VIC-20'' 

•  Allows  memory  expansion  up  lo  4QK 

•  Accepts  up  to  SIX  games 

•  Includes  a  system  reset  buKon 

•  All  slots  are  switch  selectable 

•  Daisy  chain  several  units  for  even  more 
versstiiity 


$99.95 


TO  ORDER. 
P.O.  BOX  18765        - 
WICHITA,  KS  67218 
{316)  684-4660 


!^g 


Personal  checks  accepted 

(Allow  3  weeks)  or 

C.O.D.  (AddS2) 

Handling  ctiarge  52.00 

VIC-SQ"  IS  a  registerea  trademark  ol  Commodore   (f) 


COMPUTE! 

TOLL  FREE 

Subscription 

Order  Line 

800-334-0868 

In  NC  919-275-9809 


Verbatim® 
Diskettes 


Top-quality  Verbatim*  Diskettes 
from  Tech* Data,  your  complete 
word  and  data  processing  supply 
center  Dealer  inquiries  invii;ed. 

Call  Toll  Free 

1-800-237-8931. 

In  Florida,  call 

813-577-2794. 


Tech*  Data  Corporation 

3251  Tech  Drive  Nortti 
St.  Petersburg.  FL  33702 


Lister,  Medical  Records,  Mother's 
Recipes,  Grade  My  Kids,  and  many 
more  business  and  home  utility 
programs.  An  advanced  word 
processor  for  the  64  and  VIC-20  is 
also  now  available.  A  free  catalog 
is  available  upon  request. 

Powerln/te  Software 
2  Chipley  Run 
West  Berlin,  Nj  08091 
(609)346-3063 


The  price  forFinancial  Wizard  from 
Computari  was  incorrecthj  stated  in 
the  December  issue.  The  correct 
price  is  $59.95,  which  also  includes 
the  disk  storage  case.  If  there  arc  any 
questions  about  the  product,  call 
(405)751-2783. 


Film  Series  For 
Computer  Literacy 


Indiana  University  Audio-Visual 
Center  recently  released  Adven- 
ture of  the  Mind,  a  six-film  series 
that  provides  a  step  toward  com- 
puter literacy.  The  films  are  avail- 
able in  either  a  16mm  version  or 
in  three  video  formats  -  %"  U- 
matic  cassette,  V2"  Betamax,  and 
V2"  VHS.  The  16mm  version  is 
available  for  purchase  {$240  each) 
or  for  rental  ($15  each).  The  video 
formats  are  available  for  $150 
each. 

The  six  titles  in  the  series  are: 
The  Personal  Touch  ('#BSC- 
183)  shows  the  use  of  computers 
as  personal  tools  to  extend  logical 
functions  normally  accom- 
plished by  the  brain.  Illustrations 
range  from  simple  applications 
such  as  computer  games,  to  fi- 
nance control  and  decision- 
making, to  more  complex  appli- 
cations such  as  the  experimental 
use  of  micro-electronics  to  influ- 
ence the  human  nervous  system 
through  surgically  implanted 
"neuro-pacemakers." 

Hardware  and  Software 
(#BSC-184)  begins  with  a  look  at 
the  historical  origins  of  the  com- 
puter. A  personal  computer  is 
disassembled  to  show  the  five 
major  components  of  modern 
computers:  input,  control,  arith- 


metic logic,  memory,  and  output. 

Speaking  the  Language  (#BSC- 
185)  demonstrates  how  the  user 
communicates  with  the  com- 
puter using  BASIC.  A  simple  ex- 
ample shows  instructions  used  to 
store,  list,  and  average  the  statis- 
tics of  a  basketball  team.  The  film 
also  briefly  mentions  other 
means  of  communication,  such 
as  light  pens  and  voice 
commands. 

Data  Processing,  Control  De- 
sign (#BSC-186)  defines  and 
demonstrates  computer  applica- 
tions in  terms  of  the  three  major 
categories  indicated  in  the  title. 
Illustrations  include  data  pro- 
cessing to  keep  track  of  inventory 
and  customer  billing;  buildings 
using  computers  to  distribute 
energy  efficiently,  and  an  airport 
using  a  computer  to  sense  wea- 
ther conditions  and  give  landing 
instructions  to  incoming  pilots; 
and  a  computer  simulation  of  a 
complex  vehicle  traffic  problem. 

For  Better  Or  For  Worse 
(#BSC-187)  examines  possible 
advantages  and  disadvantages 
resulting  from  the  use  of  com- 
puters. A  grocer  explores  the 
computer's  benefits  in  eliminat- 
ing tedious  jobs,  yet  he  is  con- 
cerned about  his  dependence  on 
the  computer  and  about  the  pos- 
sible misuse  of  his  customer  file. 
Another  observer  discusses  con- 
cerns about  the  computer's  im- 
pact on  privacy,  the  quickly  mul- 
tiplying consequences  of  errors, 
and  the  increased  sense  of  re- 
sponsibility needed  to  prevent 
problems. 

Extending  Your  Reach  (#BSC- 
188)  emphasizes  computer  use 
for  special  individual  needs.  Il- 
lustrations inside  computer- 
assisted  devices  for  the  handi- 
capped and  the  use  of  informa- 
tion resources  via  telephone 
lines.  There  is  also  a  demonstra- 
tion by  a  poet  who  uses  a  com- 
puter to  explore  the  structure  of 
his  poems. 

Preview  prints  of  the  films 
are  available  to  perspective 
buyers  at  no  cost  other  than  re- 
turn postage.  Those  requesting 


256    COMPU1H    Februar|(,1983 


YOU'RE  GONNA  LOVE  THESE  ROCK  BOTTOM  PRfCES—  HONESTl 


SOFTWARE 


nitAH     ^ALt 


.iCIifii  Qirt'il 

/a  as 

J19S 

Al>B«tl  *ngtllr4[l   1n.f*1 

37  9& 

jjab 

AtfnMM«(ri 

■H^^ 

J*<3 

Inh'UbPjMl 

J»9b 

:i35 

JMtflM 

/>»» 

J19i 

Aiir»a*awt 

nsi 

1635 

ll*-i  iiiwi  la       «.■? 

^9  9& 

4JSS 

Atm  Bpoiikrrep 

U9  9il&6  9b 

Alw  M«ro  Aim  T«1  Ediifli 

B9  9b 

6443 

Acir.  Misrojult  Bilt 

fl^lS 

H41 

Arjn  Hditw  F<ltnf  Mtnifr 

<S9S 

36  9& 

A,*i<r«.n* 

;j9b 

16^5 

B*M'i 

M3i 

Jigs 

etnii  el  Sh.ip'^ 

J9  9i 

2)«b 

Bi*n«  eeftix         :«'l 

U1S 

?4Jf1 

eombrr  AMk* 

itQO 

ID^b 

B^ig  inKi 

:9  9b 

Jl?5 

Ctmn  JuT^i 

34  31 

!J49 

CUiOi  lu  F*m« 

19  9S 

M95 

59  35 

42  95 

i:e»™t  hitmt 

19  95 

JJ95 

CF«i!»r 

nn 

?15b 

CioitiMNd  HigK 

49  35 

14  A9 

Ciuih  Ciu<Mik  b  Cho^ 

29  95 

2IS5 

CftBl  pt  iiK  LWt*: 

n^s 

3195 

CutK  «■  IP*  dj 

<9  9b 

13*1'. 

C^bo^ 

34  35 

?*49 

Ciciod 

39  36 

?i9i. 

D.>^  i  M.dA4Kt  Mi4« 

3*95 

J4*3 

hwlkn. 

i^lS 

3149 

ChtfT  Sn-m  » 1 

1^95 

24  49 

IkKlh  Datk  -  lart 

2d9S 

2155 

'Or'vir  IrvKlrfi 

Oaig  Dut 

Onwnlxil 

Dr   CiMtcibd*  I  CiTtin 

Eiupt  Iraa  VukM  »  Ilk 
F«Bi4f  Lull  }tott 


:e  fdc 


EVT 


F*tkimi  FoRi 

F.I*  Mi^.^>  930+ 

FirrtiiJ  —    e*rt 

irtnt  WMt  I  Uuuc  Lhioi 

Ctail  I  usHamrn 

GMJ  RuiJi 

PH»  fiillOW 

Jiwbit»k« 

K-t«t  SlwBtOLl  —    un 

J[^  ArThuTs  H#ii 

LllEfTDM 

llllti  rulRl  n    MhI  H«<gt 
lost  La\tm, 

MuEH  Irbr 

MiiFiri  Rxrii 
M«rii  F'*) 

M-nm  JiWa  V  —   («I 
Hi|.ui[i   AitMkd 

Mmp  Giu  td 

UoilHIfUfEtl 


34  S5  74  A! 

?7?&  16  9! 

ilii^  IG9I 

?9SS  2131 

23  95r  21  $1 

49  %%  34  A! 

79  9^  214! 

??  9S  I&  9! 

iSSi  219! 

34  9^  2-4  4! 

99  9^  66  9! 

*S9i  3+4! 

29  9^  213! 

23  95  213! 
34  9t  24  4! 
34  9ii  Ji  I! 

19  tf,  J I  S! 
14  9?i  J4«! 
79  95  ?19! 
45  95  344! 
2S95  219! 

20  03  13  3! 
22  35  16  9! 

14995  1G69! 

199  95  13B4! 

29 '95  213! 

34  95  ;4  4< 

3:*95  ?!9! 

2S9<>  219! 

34^5  244! 

4S'95  144! 

24  35  lU! 
29  95  219! 
3435  ?44! 
34  35  ?G4! 


A 

ATARI 


TOP  SELLERS 


CANYON  CLtMBER 

CENTIPEDE  -   CART  44 

CHOPLIFTER  34 

COMM&AT  24 

DATA  PERFECT  99 

fdOGGER  34 

GRAPHIC  GENEPATDR  24 

pftC  MAN  -    CART  44 

PREPPIE  28 

RASTEO  BLASTER  29 

SHAMUS  34. 

SLIME  34 

TEXT  WIZARD  II  99 

WIZARD  OF  won  39 

ZORK  I,  >l.  OR  111  39 

AXLON  128K  PAMOISK  699 
MPC  32K  MEM  MODULE  199 

PROWRITER  I  PRINTER  795 

WICO  JOYSTICK  29 

WICO  flEDBALL  STICK  34 
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95  14  95 
95  24  49 
95  17  49 
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24  95 

17  49 

nncm  Ji  ff»4>l 

?9  9^ 

2195 

WMtDck  1  Hi>i>iivi 

34  95 

7**9 

naUM  111*  flatoi  C«M« 

24  95 

IJA9 

W«  flirt 

M« 

7:95 

natti- 1  GiijmH' 

34  9S 

24  A9 

W.r*<t  b  i***  Pi.(w«  M-  r»i  Ah,     12  ^5 

72  9^ 

Saf<  H.  ni  A<»rt.rrS 

39  « 

2f9i 

Wli»*>  W*r  1         it,: 

34  95 

2*43 

77  9b 
73  95 

16  95 
16  95 

HARDWARE 

Sindi  «t  tviipi 

39  9^ 

77  95 

Aiii.^OQ  ni>,inrCDir|n.irt*aK  899  00 

G7A9b 

SC  H  R  M 

24  9b 

1)95 

AiihglQ  OiikDinf 

599  9& 

*?*95 

ItMtn  Cva  Sljt; 

15  9b 

1195 

dl»i  a75  HD   CBibftH  Pr^TB 

?93  95 

5)9  95 

147  IJKbig  UniUitM 

27  9b 

16  95 

Aiii.a30  Auaiw  Ma^Ai 

199  9b 

149  95 

ShintHtd  ilUAEt 

39  9b 

27  95 

Au^afd  InHlwtUgfcic 

219M 

169  35 

ShiNl»iiT«r  n>  QK  Ciliir 

70  DO 

13  35 

AU.  l|i.r.«r.uj  KtiM 

■  24  9b 

94  9b 

S««kr  B7lt 

29  9b 

2195 

Envn  MlSOll  m    Gnphii 

945  00 

B39  9b 

Sol  Mm 

79  9b 

2195 

Hjfii  Smtrneibiii  300  Bti" 

7S9M 

1*4  9^ 

SAM  lSptin,»TAiii»W(wM 

59  9b 

4141 

NFC  12     H.iit  Grw^  Si'n^ 

?aboo 

1*9  95 

Sp«r  [.jji 

79  9b 

2^95 

M(C8023  P'irviti 

69500 

4b9  95 

$i>f«4«*i  bi«|i        on 

39  9b 

77  9i 

Pr»tn*Tr«|0*>lvWhHl) 

2595  00 

599  95 

Sgil  WiMifl 

;9&b 

55*9 

frptiriHr  ir  Pufittf 

995  &0 

649  M 

£U'  eitim 

31  9b 

2^95 

Slin«T.ir>  i  ^im.-,  Wheel 

1335  DC 

375  35 

SlJir  Aj>d*4i  -     ur 

44  9b 

3T9b 

Pntii"  SiA  S»i  De«.[»  Oir., 

?93lffi 

599  95 

Stifit^  St«!«* 

Z9M 

2t9^ 

IkpJUHti  &(|H<4  (tekmn 

10  Boi 

1^95 

Sfn  AlMfTtlK 

49  9b 

3**3 

V*^,i.n  Oxfl'k  D^ifc*fn 

10  e«. 

75  CD 

(619)  765-0239 


Ir  luae.^    Pi*ji»INClUDE  PH0n£  NUMBER  WITH  ALLOflDEBS    11  ffiHru,.rMw.  (ni  ewn 

nuwUctwri'M  ik«r*iiFf    Applf  CiHuiti>   lid  [j*«Bl  gLJftntn  li<i  •••rtE'lii't****!  *•' *fr|  f»Mbif  1    Pn(«i  *w  iLi)|«i  Ta 

iufdtt^i  }nt  ch^tiqcHnrhduTnnUE  CaI  MoiiitTurw^gBadi'fDMiiuf  gi  ir>«c«'n*n1,  FtMA 'virmbr  ifg-iari  CtUamit 

indnti  i«*lS^  T»    Pkr»*  »n<J  $  A  S  (   tai  ?i»i^  (MiId;    WF  CAHFtf  A  lUlUlht  OF  SOFTWdHUDn  >F>P1{.  ATAFIl 

7RS-aO.V1[:  ANDI&M  11  1  a? 


P.O.  Box  1099,  2225  Main  Street  Julian.  Calif.  92036 

Apple  Country.  Ltd  is  A  DISCOUNT  MAIL  ORDER  HOUSE  for  the  micro  computer  mdListry 

and  IS  a  Calilornia  corporalion  not  aflilialed  wilh  Apple  Computer  Inc    Apple  is  a  Irademark  0l  Apple  Compulef  Inc.   Alan  is  a  trademark  of  Alart  Int: 


SOFTWARE  LOAN  LIBRARY 

Join  our  unique  \/IC-20  users  club  and  gel 
unlimited  use  of  our  extensive  loan  library  of 
major  VIC-20  software  Borrow  any  program 
for  up  to  one  monttn  for  only  10%  of  ttie  list 
price  (plus  stiipping  and  handling), 

TRY  BEFORE  YOU  BUY 

Software  loan  fee  may  be  applied  to  later  pur- 
chase if  you  want  to  keep  a  loaned  program. 

SPECIAL  PRICES 

Members  also  get  a  free  subscription  to 
20/20,  the  VIC-20  newsletter,  and  special 
purchase  prices  on  all  VIC-20  hardware  and 
software  from  our  huge  catalog  featuring  all 
major  producers.  Membership  fee  only  S 1  5  to 
join,  plus  SIO  per  year  dues  (total  of  S25  first 
year).  Call  or  write  for  detailed  information. 


1964  Oak  Ridge  Turnpike 

Four  Oaks  Shopping  Center 

Oak  Ridge,  Tn  37830  •  (615)  482-9592 

Visa  and  Mastercard  Accepted 

Commodore-64  Support  Toof 


TOTAL 
CONTROL 


\  COMMAND 
'I  CONTROL 
/      JOYSTICK 

BY  WICO 

■  ARCADE  QUALITY  CONSTRUCTION 

■  TWO  FIRE  BUTTONS  (TOP  &  BASE) 
ADAPTERS  TO  OTHER  COMPUTERS  AVAILABLE 

•  FULL  ONE  YEAR  WARRANTY 

FOR  ATARI 29.95* 

FOR  APPLE 49.95*   incl.  adaptor 

FOR  TRS-80 39.95*   incl.  adaptor 

■ADD  S3  PER  ORDER  FOR  POSTAGE  AND  HANDKNG  •  CHECK  MONEY 
ORDER,  MASTERCAHD  OH  VISA.  C  0,D  (CO.D  CHARGES  ADDED)  •  FLA 
RESIDENTS  ADD  5'=  SALES  TAX  •  FOREIGN  ORDERS  MUST  6E  PREPAID. 

GATOR  MARKETING  ENTERPRIZES,  INC. 

P.O.  BOX  296  •  CASSELBERRY.  PL  32707 
(305)699-5848 


DEALER  INQUIRil 


ES  SUBJECT  TO  CHANGE 
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preview  should  give  a  specific 
date,  as  well  as  two  alternative 
dates. 

Audio-Visual  Center 
Indiana  University 
Bloomin<^ton,  IN  47405 
(812)335-8087 


Math  Packages 
For  The  TRS-80 

Bertamax  Inc.  has  converted  its 
math  game  package  Math  Facts 
Games  I  to  run  on  the  TRS-80 
Color  Computer,  with  32K  of 
memory.  The  game  package  pro- 
vides practice  in  addition,  sub- 
traction, multiplication,  or  divi- 
sion, as  the  user  chooses.  The 
user  can  also  select  any  one  of 
four  games  to  play:  Count  Down, 
Mystery  Word,  Tic-Tac-Toe,  and 
Great  Computer  Challenge. 

The  player  must  correctly  re- 
spond to  each  fact  in  order  to  take 
his  turn  at  each  game.  Speed  is 
important  in  some  of  the  games, 
but  the  user  may  select  the 
speed. 

Each  game  provides  im- 
mediate reinforcement  of  the 
user's  input  through  the  use  of 
high-resolution  color  graphics, 
sound,  or  a  combination  of  the 
two. 

The  package  requires  Ex- 
tended BASIC,  32K  of  memory; 
price  for  tape  is  $39.50,  for  disk, 
$39.80. 

This  package  is  also  available 
for  the  TRS-80  Model  III,  Apple 
II,  and  the  Atari  800.  Each  pro- 
gram includes  an  extensive 
teacher's  manual. 

Also  Essential  Mathematics 
Series  for  grades  6  to  8  has  been 
converted  to  run  on  the  TRS-80 
Color  Computer.  Already  avail- 
able for  Apple  and  TRS-86  Mode! 
Ill  computers,  this  driil-and- 
practice  program  contains  les- 
sons in  addition,  subtraction, 
multiplication,  division,  number 
concepts,  fractions,  decimals  and 
percent,  and  pre-algebra  skills. 

This  series  features  im- 
mediate reinforcement,  a  graded 
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sequence  of  lessons,  the  use  of 
skill-building  techniques,  on- 
screen directions  and  examples 
in  key  lessons,  and  sound  and 
color  reinforcers. 

The  series  may  be  purchased 
as  a  complete  set,  or  by  concept 
strand.  The  price  of  the  complete 
set  is  $225  for  disk,  $245  for  tape. 
Each  of  the  four  concept  strands- 
fractions,  decimals  and  percent, 
number  concepts,  pre-algebra  - 
is  priced  at  $59.80  for  the  disk, 
$89.50  for  the  tape.  Prices  include 
the  teacher's  manual. 

Bertatnax  bic. 

101  Nickcrson,  Suite  202 

Seattle,  WA  98109 

(206)282-6249 


Art  Generation 
For  The  Apple 

Visual  Horizons  has  introduced 
Computer  Slide  Express,  a  service 
to  turn  any  Apple  computer  into 
an  art  generating  machine.  With 
this  new  ser\'ice,  Apple  computer 
owners  can  convert  computerized 
charts,  designs,  graphs  and 
graphics  to  35mm  color  slides, 
standard  size  or  enlarged  color  or 
black  and  white  prints,  or  over- 
head transparencies. 

The  information  can  be 
transmitted  over  ordinary  tele- 
phone lines  or  mailed  to  Visual 
Horizons  in  the  form  of  a  floppy 
disk  which  can  hold  material  for 
up  to  35  slides.  All  material  is  de- 
livered through  the  mail. 

It  is  a  perfect  system  for 
someone  who  is  writing  a  book 


Visual  Horizon's  Computer  Slide 

Express. 


and  wants  black  and  white  or 
color  charts.  You  can  also  word 
process  material  on  your  Apple 
computer,  punch  in  Computer 
Slide  Express,  and  get  ail  the 
charts  and  graphs  you  need  in 
color  slide  form. 

Visual  Horizons 
ISO  Metro  Park 
Rochester,  NY  14623 


Word  Processor 
For  The  VIC  And 
Commodore  64 

H.  D.  Manufacturing  recently  re- 
leased the  Rapidioriter,  a  word 
processor  for  the  VIC  and  Com- 
modore 64  computers.  Rapid- 
writer  gives  flexibility  to  write, 
save,  recall,  edit,  format,  and 
print  anv  kind  of  text.  There  are 
no  limits  to  document  length,  or 
the  variety  of  ways  that  texts  may 
be  mixed  and  recombined  to  pro- 
duce labels,  letters,  reports, 
newsletters,  scripts,  or  books. 

Screen  features.  VlC-20  screen 
shows  three  full  lines  of  text,  plus 
line  number  and  memory  still 
available.  CONTROL  and  OP- 
TION menus  display  the  full 
selection  of  control  keys.  Shows 
seven  full  lines  of  text  on  the  64, 
and  15  lines  on  the  VIC  with  an 
80-column  board. 

Editing  features.  Scrolling  up 
and  down;  "goto  line"  to  in- 
stantly position  a  line  for  editing. 
Uses  cursor  keys  to  position  the 
cursor.  Line  gluing  and  single 
key  formatting  speed  editing 
chores.  Holds  a  full  page  of  text 
in  VIC  with  8K  expander,  two 
more  pages  for  each  8K,  ten 
pages  in  the  64.  Write,  store,  re- 
call, move,  edit,  and  print  text  in 
any  order,  at  any  time,  in  any 
quantity.  Automatic  word  wrap- 
around, line-length  cut-off,  and 
line  feed,  at  typing  speeds  to  80 
wpm. 

Printing  features.  Versions 
avoidable  for  the  VIC-1515  print- 
er, and  choice  of  serial  or  parallel 
interfacing.    Headings   centered 


Lyco  Computer  Marketing  &  Consultants 


TO  ORDER 

CALL  US 


TOLL  FREE     800-233-8760 

In  PA  1-717-398-4079 


ATARI 

February 
SPECIALS 


810  Disk  Drive  ...  $429.00 

32K  RAM  $    79.00 

400  32KRAM  ...$  CALL 


800  48K...     $519.00 


PERCOM  :  In  Stock 

SINGLE  DRIVE  (SD) S399.0O 

SINGLE  DRIVE  (DD| S549.0O 

DUAL  DRIVE  (DDj $869.00 

DUAL  H EAD  (DD) S669.00 

|R«»d  »ll  Ai«ri  D«»li»| 

PRINTERS  :  In  Stock 

Okidata  82A   S479.0O 

Oktdata  83A   J719.0O 

Ok>da<a  M   SI 089.00 

Prowrltar  I $499.00 

Prowritar  II CALL 

SMITH  CORONA  TP-1 $599.00 

NEC  8023 S499.00 

(Intarfacing  Available) 

JOYSTICKS  :  In  Stock 

Atari  CX-40 SI 8.00 

LeSlick $34.00 

WICO  TRACKBALL S  54.95 

WICO  COMMAND  CONTROL. ,.    S  22.75 

WICO  RED  BALL $23.75 

STICK  STAND $6.75 

Computer  Covers 

«<»  »6,99 

«»   t6.99 

BID  $6.99 

DISKETTES  :  In  Stock 

Maiall  MD1  .  .  .|10)   $34.00 

Maiall  M02  .  .  ,<10)    $44'oO 

Elaphani .  .  .(10)    $21.00 

THIRD  PARTY  SOFTWARE 
ATARI  PROGRAM  EXCHANGE 

Eaatarn  Front  1941  _    $25.50 

Avaiancha  .ilS.SO 

Oullaw/Howilzar _     $15. SO 

Dt>9  Oaia $15  50 

Wizard  o(  War $3t  .00 

Sort  $31.00 

Froggar   $26.00 

BUSINESS  SOFTWARE  :  In  Stock 

Atari  Word  Procaialng   $109.00 

Letlar  Perfact $1  29  00 

TeaiWiizard    j  8900 

Datasam/65    $125.00 

'"'••li'P    $125.00 

DATA  PERFECT $75  00 

visiCALC sissirs 


ATARI  HARDWARE 

41 0  Caiaalta  Racordar . .  $75.00 

825  Prinlar   $585.00 

830  Phona  Modam $149.00 

850  Inlarfaca $104.00 

PACKAGES 

CX481  Enlartalnar $69.00 

CX482  Educator    $125.00 

CX4e3  Programmar    $49.00 

CX494  CommMnicator $325.00 

SOFTWARE 

CXL4012  MISSILE  COMMAND $26.75 

CXL4013  ASTEROID $28.75 

CXL4020  CENTIPEDE $32.75 

CXL4022  PACMAN S32.75 

CXL4011  STAR  RAIDER $34.75 

CXL4004  BASKETBALL $26.75 

CXL4006  SUPER  BREAKOUT $28,75 

CXL4008  SPACE  INVADER $28.75 

CX6.130  CAVERNS  OF  MARS S31.7S 

CX4108  HANGMAN $12.75 

CX4102  KINGDOM $1  2.75 

CX4112  STATES  «  CAPITALS $12.75 

CX4114  EUROPEAN  COUNTRIES. $12. 75 

CX41 09  GRAPHIT $16.75 

CX4121  ENERGY  CZAR ...$12.75 

CX41  23  SCRAM $19.75 

CX4101  PROGRAMMING  I $19.75 

CX4106  PROGRAMMING  II $22.75 

CX4117  PROGRAMMING  III $22.75 

CXL4015  TELELINK $21.75 

CX4119  FRENCH  $39.75 

CX41 1  8  GERMAN $39.75 

CX41 20  SPANISH $39.75 

CX41 20  SPANISH $39.75 

CXL4007  MUSIC  COMPOSER $33.75 

CXL4002  ATARI  BASIC $45.75 

cxaiat     MICROSOFT  BASIC $65,75 

CXL40O3     ASSEMBLER  EDITOR $45.75 

CX8t26       MACROASSEMBLER $69.75 

CXL4018     PILOT  HOME $65.75 

CX405  PILOT  EDUCATOR $99.75 

CX41  5  HOME  FILING  MANAGER$  37.50 

CX414  BOOKEEPER  $109.75 

NEWOEFENDER $  CALL 

NEW  RELEASES 

CHOP  LIFTER $27.75 

APPLE  PANIC $23.75 

PREPPIE $19.95 


ATARI 

^B    A  WamAir  Communtcations  CompAny 


THIRD  PARTY  SOFTWARE 

for  atari  800  or  400 

KBYTE 

KRAZY  SHOOTOUT $35.00 

KDOS  $65.00 

KSTAR  PATROL $37  75 

KRAZY  ANTICS  .     ,     $37  75 

KRAZY  KRITTERS  S37  75 

Q-BALL  JOYSTICK  KIT  $6  75 

BAHA  BUGGIES $24.75 

S.A.H.  SYNTHESIZER S  44  75 

NAUTILUS $24  75 

SHAMUS $24  7S 

POOL4O0ROM s  29^75 

SUB  COMMANDER S36  75 

JUMBO  JET  PILOT $36.75 

Monkay  Wranch  $  42  00 

UtilityOnk J    3b  ^ 

Ultimata  Ranumbar j   1S.50 

Star  Warrior $28.00 

Crjah.  Crumbia  1  Chomp $23  00 

WE  CARRY  MANY  OTHER  THIRD  PARTY  PRODUCTS 
YOU  CAN  CALL  FOR  PRICES  ON  ANO  ASK  FOR 
YOUR   FREE   ATARI    PRODUCT    CATALOG 


VIC1212  PROGRAMMER  AID    

VIC1213  VICMON    

VIC  1906  SUPER  ALIEN 

VIC1 91  4  ADVENTURE  LAND... 
VIC1  91  5  PIRATE  COVE  

VIC1  91  6  MISSION  IMPOSSIBLE 

VIC191T  THE  COUNT  ADVENTURE 

VIC1  919  SARGON  II  CHESS 

THIRD  PARTY  SOFTWARE 

ALIEN  BLITZ 

Oftiaga  Raca  --, 

Gon    

leK  RAM/ROM 

AMOK 

SUPER  HANGMAN 

SPIDERS  OF  MARS 


.  $45  00 

.  $45.00 

$21.75 
$29.75 
$29.75 
$29.75 
$29.75 
$29,75 

$21  00 
$35.00 
$32.00 
$99.00 
$21  00 
$16  00 
$45  00 


POLICY 

I  In-Stock  items  shipped  within  24  hours  of  order 
Personal  checks  require  four  weeks  clearance 

I  before  shipping  .  PA    residents  add  sales  tax. 
All  products  subject  to  availability  and  price 

[change.   Add  4  %    for    Mastercard  and  Visa. 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 

In  PA  1-717-398-4079 
or  send  order  to 
Lyco  Computer 
P-0.  Box  5088 

Jersey  Shore,  PA  1  7740 


automatically;  automatic  "top  of 
form"  function  formats  and 
numbers  pages.  User  sets  mar- 
gins, type  style  and  size,  and 
page  length.  Supports  under- 
lining, sub  and  superscripts,  and 
proportional  spacing. 

Tape  and  disk  features.  Stan- 
dard CBM  file  format.  Provides 
on-screen  prompts  and  ad- 
visories for  error-free  tape  and 
disk  handling.  Eliminates  need 
for  tape  footage  counter  by  using 
fast  forward  under  program  con- 
trol. Disk  version  uses  named 
files  for  quick  access  and  over- 
write protection. 

Rapidwriter  is  written  in 
BASIC,  can  be  used  as  a  data- 
entry  module  with  other  pro- 
grams and  to  format  printout  for 
other  programs,  and  has  a  built- 
in  programmable  calculator  func- 
tion. The  program  comes  with  a 
complete  reference  manual  and 
an  easy-to-follow  tutorial.  On- 
going support  (newsletter,  new 
add-on  programs,  etc.)  is  pro- 
vided. The  cost  is  $39.95,  tape  or 


disk. 

H.  D.  Mamifachiriii^  Inc. 
91  Long  Hill  Road 
Levercit,  MA  01054 
(413)  549-3744 


microcomputers. 

Scholastic  Inc. 

50  West  44th  Street 

Neiv  York,  NY  10036 

(211)944-7700 


Microcomputer 
Materials  Catalog 
For  1982-83 

The  1982-83  edition  of  the 
Scholastic  Microcomputer  mate- 
rials Catalog  has  100  new  pro- 
grams, including  24  new  titles 
produced  by  the  Minnesota  Edu- 
cational Computing  Consortium 
(MECC),  as  well  as  top-seUing 
programs  like  VisiCalc. 

In  addition  to  subject  areas 
such  as  math,  science,  language 
arts,  computer  literacy,  and  so- 
cial studies,  software  is  offered  in 
the  new  subject  areas  of  music, 
art,  and  driver's  education.  A 
total  of  more  than  300  titles  is  of- 
fered for  the  Apple,  PET,  TRS-80, 
Atari,    and    Texas    Instruments 


Maze  Game  For 
Ttie  Atari 

Island  Graphics  has  released  Tax 
Dodge,  a  scrolling  maze  game  for 
the  Atari  400/800.  Tax  Dodge,  de- 
signed and  developed  by  Jon 
Freeman  and  Anne  Westfall  of 
Free  Fall  Associates,  has  vertical 
and  horizontal  scrolling,  which 
allows  the  maze  to  be  larger  than 
the  screen.  Tax  Dodge  is  written  in 
assembly  language. 

Tax  Dodge  comes  with  disk- 
ette, manual,  and  product  re- 
gistration card.  It  is  a  16K  pro- 
gram and  retails  at  $39.95  on 
diskette. 

Island  Graphics 

Box  V 

Bethel  Island,  C A  94511 

(415)  684-2664 


APPLE®  „sT 

PRICE 
BRODERBUND 

Chop  Lifter  (D) 34.95 

Apple  Panic  |D) 29.95 

The  Arcade  Machine  (D) 54.95 

Serpentine  (D( 34.95 

SIERRA  ON-UNE 

Frogger  (D) 34.95 

Crossfire  (D)  29.95 

Jawbreaker  (D) 29.95 

Wizard  and  Princess  ID) 32.95 

INFOCOM 

Zorl<l(D| 39.95 

ZorklllD) 39.95 

Zork  111(0) 39.95 

Deadline  (D) 49.95 

Siarcross  |D) 39.95 

SIRIUS 

Bandits  (D) 34.95 

Sneakers  (D) 29.95 

Wayout  (D) 39.95 

Blade  of  Blackpool  (D) 39.95 

SIR-TECH 

Wiiardry(D) 49.95 

Knight  of  Diamonds  (D|  34.95 

Galactic  Attack  (D) 29.95 

VISICORP 

Visicalc  3.3(0) 250.00 

VisiTrend/Plot  (D) 300.00 

VisiFilefDI 260.00 

SOFTWARE  PUBUSHING  CORP. 

PFS:  Reporl  (D) 95.00 

PFS:(D) 125.00 

PFS;  Graph  (D) 125.00 

AND  MUCH  MORE 


LIST  OUR 

PRICE  PRICE 

.34.95  23.00 

.29.95  19.75 

.54.95  36.25 

.34.95  23.00 


.34.95  23.00 

.29.95  19.75 

.29.95  19.75 

.32.95  21.75 


COMPUTER  SOFTWARE 


SPECIALS? 

NO,  THESE  ARE  OUR 

EVERYDAY  LOW  PRICES 


ID)  =  Disk    iCI^Cass     (R)  =  CafI. 
Prices  Subject  to  Change 
.  Send  for  Free  Catalog 


PHONE  ORDERS: 

1-800-637-3095 
IL,  AK.  &  HI  Call: 
1-217-367-5774 

HRS.:  9-6  MON.-SAT. 

MAIL  ORDERS  TO: 

SECTOR  ONE 

1001  BRIGHTON 

URBANA,  IL  61801 


Add  S2  00  (or  postage  and  handling  •  Mastercard 
and  Visa  orders  add  4%  service  charge  (include  card  ff 
and  exp.  date)  •  Personal  checks  and  M.O.  also 
accepted  •  Illinois  residents  add  S%  sales  tax  • 
Please  specify  computer  type  •  filOST  ORDERS 
SH1PPEDW1THIN24  HRS 


Apple  is  3  registered  if  ademarli  of  Apple 

Computer  J nc. 

Atari  IS  a  registered  nademafli  of  Atari,  Inc. 


ATARI® 

LIST 

OUR 

PRICE 

PRICE 

DATASOFT 

Canyon  Climber  (D|  (C) 

-.29.95 

19.75 

Pacific  Coast  Highway 

(D((C)  

..29.95 

19.75 

Text  Wizard  (D) 

..99.95 

66,00 

Spell  Wizard  (D) 

..79.95 

52,75 

ROKLAN  CORP. 

Wizard  of  Wor  (D) 

. .  39.95 

26.50 

Wizard  of  Wor  (R) 

..44.95 

29.75 

Ami  Sub  Patrol  (D) 

..29.95 

19.75 

Anil  Sub  Patrol  |C) 

..19.96 

13.25 

SYNAPSE 

Slime  (D)(C)  

..34.95 

23.00 

Shamus  (0)  (C) 

..34.95 

23.00 

Protector  (D)  (C)  

..34.95 

23.00 

Nautilus  (DXC) 

..34.95 

23.00 

File  fylanager  800+  (D)  .... 

..99.95* 

66.00 

PROGRAM  DESIGN  INC. 

Moon  8ase  lo  (D)  (C) 

. .  29.95 

19.75 

UK 

Letter  Perfect  (D) 

149.95 

107.25 

Letter  Perfect  (R) 

1 99.95 

143.00 

Data  Perfect  (D)  

..99.95 

71.50 

K-BYTE 

K-flazy  Aniiks  (R) 

..49.95 

33.00 

K-Razy  Shootout  (R)  

..49.95 

33.00 

K-DOS(D) 

..89.95 

59.50 

K-Razy  Kritters(R) 

..49.95 

33-00 

K-Star  Patrol  |R) 

..49  95 

33.00 

WICOCORP. 

Joystick 

..29.95 

19.75 

Trackball.;..;,............ 

..69.95 

46.25 

AND  MUCH  MORE 
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THE  MONKEY  WRENCH 
A  PROGRAMMER'S  AID  FOR  ATARI  SOO 

If  you  are  a  person  who  likes  to 
monkey  around  with  the  ATARI  800  — 
Then  THE  MOfJKEY  WRENCH  is  (or 
you!  Make  programming  tasks 
easier,  less  time  consuming  and 
more  fun.  Why  spend  extra  hours 
working  on  a  BASIC  program  when 
the  MONKEY  can  do  it  for  you- 
Plugs  in  the  RIGHT  cartridge  slat 
and  works  with  ATARI  BASIC. 

The  Monkey  Wrench  provides  tAQ  95 

9  new  BASIC  direct  mode  com-  '^  ' 

mands.  They  include:  AUTO  LINE  NUMBERING,  DELETE 
LINE  NUMBERS,  CHANGE  MARGINS,  MEMORY  TEST 
RENUMBER  CURSOR  EXCHANGE,  HEX  &  DECIMAL 
CONVERSION,  and  MONITOR,  The  monitor  command 
gives  access  to  a  machine  language  monitor  with  15 
commands  used  to  interact  with  the  powerlul  features 
of  the  6502  microprocessor 


ATARI  AND  PET 
EPROM  PROGRAMMER 

^  m 

Progranis  2716  and  2532  j 
EPROMs.  Includes  hariJware 
and  software.  PET  =  S75.DO- 
ATARI  lincludes  sophisticated 
machtne  language  monilorl  = 
$113.95  ii 


VIC  RABBIT  CARTRIDGE 


"High-Speed 

Cassette 

Load  and  Savel" 


$39.95 

[includes  Cartridge 
and  Manual) 


Expansion  Connector 


"Don't  waste  your  Life  away  waiting  to  LOAD  and  SAVE 

programs  on  Cassete  Deck," 

Load  or  Save  8K  in  approximately  30  seconds!  Try 

it  —  your  Un-Rabbitized  VIC  takes  almost  3  minutes- 

Ifs  not  only  Fast  but  VERY  RELIABLE, 

Almost  as  fast  as  VIC  Disk  Drive!  Don't  be  foolish  - 

Why  buy  the  disk  when  you  can  get  the  VIC  Rabbit 

for  much,  much  less! 

Easy  to  install  ~  it  just  plugs  in. 

Expansion  Connector  on  rear. 

Works  with  or  without  Expansion  Memory, 

Works  with  VIC  Cassette  Deck. 

12  Commands  provide  other  neat  features. 

Also  Available  lor  2001 .  4001 .  and  8032 


Pfownier  Pnnier  -  Eicelien!  dol  malm  ofini  Pjraiw 
Serial  =  S«00CO  IEEE  =  S589  00 


S489  00 


PET  TERMINAL  SOFTWARE 


A  buy  you  RS-232  users  can't  pass-up.  Includes 
RS-232  hardware  with  a  sophisticated  software 
package.  May  be  controlled  via  keyboard  or  from 
BASIC,  A  super  buy.  $129.95 


More  than  just  an  Assembler/Edltorl 


It's  a 

Professionally 

Designed 

Software 

Developinent 

System 


n 

mm 


MAE 

lor 

PET 
APPLE 
ATAfll 


Blast  off  with  the  software  used  on  ttie  space 
shuttle  project! 

•  Ikignw)  to  ifflofove  Progf  immef  Proftjeliwry 

•  Smiiir  (ynlu  tni  conimindl  -  ho  rwM  10  retsun  ptcvldr 
jynuMS  and  commsTrfs  wtwft  you  90  from  PET  to  APF1.E 
toAMRI 

•  Caa/tittl  AsMm^f/Editoi  - 140  need  to  kHd  lh«  Editor  then  me 
Assrrtitet  tnen  ttw  Edftot,  etc 

•  Abo  nauOes  Wtxd  Prscow,  HMutng  LoaMr,  wd  mucri 

•  Oman  lP9tM  Proof  jmmet,  immptemenlM  wcode  tutuitrif 

•  STILL  NOT  CONVIWED  SmJ  to  free  !(W  SIWI' 


5%  INCH  SOFT 
SECTORED  DISKEHES 

Highest  qjality.  We  use  them  on 
our  PETs,  APPLES,  ATARIs,  and  other 
computers.     $22.50/10  or  M4.50I20 


® 


tele  ^<»rt«iiie« 

P.O.  BOX  3456,  TROY,  MICH  48099 
Complete  line  of  Computers  . . .  Software 
Video  Games  and  Accessories 
CALL  TODAY! 


410 

Bm 

850 
625 
MOSAIC 


400 

S279,95 
499  00 

ACCESSORIES 

Cassette  Recorder 

Disk  Onvfi 

Interface  Module   ... 

80  CoJLinn  Pnrtef 

32K  Ham  


$  8995 

439.99 
169.95 
£99-95 
11300 


Bell  &Howell  (Black  Apple) 

Appie  II  plus  4SK    S1287  00 

Disk  Drtve  w/Coniroller  .  —  5B0  00 

Dtsk  Drive  without  Corrtrolher 475.00 

ACE  16K  Expansion                           .  ,16500 

Parallel  Irlerlaco               .  125  00 

Qcommodore 

Commodore  'W 5^25.00 

ComraodoTB  Vic  20  215.00 

□sk  Drtve 499,00 

Oatassstte 69,00 

8K  Memory  Eipaiylof 49.95 

RS232  Inledaco 4S.0O 

Vic  20  Canrnjge  Games 27  95 

BUSINESS  MACHINES 

CBM6032 J1 100,00 

CEM  6050  Dual  Dis* 1 299,00 

IKS  80  Model  III 16S0.00 


I  lAALA  Home  Computet  89  95 

^S  JS  ILff^/^m  Small  Bus4nes!. 
^**ItI   W%J  Computer  l?00  00 

iVfc  W     Compuler  32K  Ram  834  00 

Atl\UA820  System  I       ,  2600  00 

IfelCMUCO  64K  Computer      1 600  00 

Tt'xa.s 
Instruments  T.99       20000 

(wilhJiOOOO  retjale) 

HAYES  MODEM  1200 
, 575.00 

ACCESSORIES 

stick  Stand  S  B  99 

ZFor 12,00 

Alan  Joy  SltCk    -  620 

Wico  Joy  Stick  .  22.50 

Wieo  Red  BallJoy  Slick  24  80 

Wico  Track  Ball  Alan  Commaniior  52  DO 

Many  More  Af^cessones  CALL 


SOFTWARE  FOR 


Centipede 

Pac  Man 

Super  Breakout 
Mys&ile  Command 
Star  RaKters 


STICK  STAND 
with  FASTBALL 

(With  purchase  of  $60,00 
or  more.  A  $6.99  value!) 


CBS  Software 

Krazy  Shooloul                                          . .  S36  00 

Kraz^  Krtters 36  00 

K'SiarPauoi    36  00 

Krazy  AniBis       ___,.  3600 


S3 


^^dventuie 

Preppie  2:1,00 

Rear  Gtjgid 1 5.50 

Treasure  Quest ,  23.00 

3D  Tic  Tac  Toe    12.00 

Adventure  Senes 15. SO 


War 
Diskey 


Crush  Ciumbie  Chomp 
Hicochel 
Slai  WariKii 
Re^up  at  Rigei 


Broderbund 


Chopiiher 

Apple  Panic 

Siar  Bl^er 

Dav^d  s  MKlnKjhtmaQic 

Stellar  Shunie 


Nautilus 
Shme 

Dodge  Racer 
Protector 
Chicken 


Pool  1  5 


s^apse 


$23  00 
1550 


J29  95 

23  00 

24  50 
27  00 
29  95 


23  00 
23  00 
23  00 
2300 
?3  00 


Q 


,  19,50 
37,00 


IM.UHS ' 


Uliima  I       

UMima  II  

Frogger 

Jaw  Breaker  

Crossfire 

Data. 

Shtxiling  Arcade 
Pacific  Coasi  Higtiway 
Clowns  and  Balloons 
Atari  Character  Generalor 


.30.50 
.47,50 

,27,00 
,  23,00 
,23,00 


y^JWfin 


Antjromeda 

Doctor  Goodeoae  s  Cavern 

Pathfinder 

Match  Racers 


23-00 
23  00 
23.00 
15.50 


27  00 
24,00 
27,00 
24.00 


IDSI. 


VtSiCALC 

(For  Apple  Alan,  Commodore,  and  JBM) 
200.00 


VISA  &  ORDERING  INFORMATION 

■  mcvTrnmnn  Check,  liloney  Order,  MasterCard,  Visa  and  CO, D  Orders 

MASTEnCARD  accepted.  Add  S!,00  for  C.O.D.  All  other  orders  shipped 

APrCDTCn  ^  ^^  collect,  Michigan  residents  add  4%  sales  lax 

HLrljtrItU  Hours  9  am.  to  B  p.m.  daily. 

CAU  FREE  1-800-255-2000 

IN  MICHIGAN  1-800-742-4242 

IN  CANADA  1-313-524-1030 


New  Marketing  For 
CompuServe 

Computer  retailers,  software 
stores  and  major  retail  chains  can 
now  sell  the  CompuServe  Infor- 
mation Service  (CIS)  through  a 
new  retail  marketing  program. 

CIS  can  be  used  by  all  per- 
sonal computers  and  by  many 
computer  terminals. 

The  CIS  "starter  kit"  con- 
tains a  three-ring  vinyl  binder,  a 
user  ID  number  and  password 
for  five  free  connect  time  hours 
on  CIS,  an  easy  to  read  User's 
Guide,  and  an  introductory  sub- 
scription to  Today  magazine.  The 
starter  kit  also  contains  local 
phone  numbers  for  connecting  a 
personal  computer  to  CIS,  access 
instructions,  a  dictionary  of  com- 
puter terms,  commonly  asked 
questions  and  answers  about  CIS 
and  rate  information. 

The  starter  kit  has  a 
suggested  retail  price  of  $39.95. 


CIS  offers  shopping  and 
banking  at  home,  electronic  mail 
and  realtime  communications, 
current  and  historical  stock 
market  and  commodities  in- 
formation, family  information 
and  education,  up-to-the-minute 
news  and  weather,  electronic 
games,  bulletin  boards,  private 
user  groups  and  computing 
power  for  programming  activities. 

CoiiiptiScrvc  Incorponilcd 
5000  Arlington  Centre  Boulevard 
Columbus.  OH  43220 
(614)457-8600 


Mass  Storage 
Periptieral  For 
Commodore  64 
And  VIC-20 

Exatron  has  announced  its  Com- 
modore 64  and  VIC-20  compati- 
ble Stringy  Floppy  mass  storage 
peripheral.  The  new  system, 
named  ESF-20/64,  consists  of  two 


units:  a  miniature  endless-loop 
tape  cartridge  and  a  precise  elec- 
tronically direct-drive  transport 
mechanism  which  plugs  into  the 
serial  bus  connector  on  the  Com- 
modore 64  and  VIC-20. 

Major  features  include  relia- 
bility, speed,  compact  size,  and 
easy  interfacing  with  no  changes 
to  the  hardware  or  software  of 
either  computer.  The  commands 
used  to  operate  the  ESF-20/64  are 
incorporated  into  the  Commo- 
dore 64  and  VIC-20  and  are  fully 
explained  in  the  VIC~20  Computer 
Guide. 

The  tape  transport  operates 
at  a  speed  of  five  inches  per  sec- 
ond and  has  memory  capacity  of 
up  to  64K  bytes.  Previously 
stored  data  is  transferable  to  the 
ESF-20/64  storage  via  BASIC 
programming. 

The  end-user,  single-unit 
price  is  $199.50.  Starter  kits, 
available  for  an  additional  $25, 
include  the  user's  manual  and 
ten    20-foot    wafers    (tape    car- 


COMMODORE 
^  PET  OWNERS  i, 

NEW  AUTHENTIC  PROGRAMS 


CASINO  CRAPS 

•Any  bet  made  in  Vegas, 
now  can  be  made  at  home. 

•The  Field  Hardways- 
Place  Bets-Come-Pass  Line 

•  Find  a  winning  system, without 
losing  a  dime. 

8K  version  (1  player)$  10.95 

16K  version  f5  plaversIS  12.95 


KONNECT  FOUR 

•Now  play  this  popular  game 
against  your  pet. 
•Excellent  sound  &.  graphics 
•Real  time  clock 
•Three  levels  ot  play 
•Can  tit  into  8K 

•  Fun8(,  Educational  for  all  ages 
ONLY  $10.95 


GP  Microsystems 
72-31 67th  Place 
Glendale.N.Y.  11385 

Please  include  S 1 .50shipping 
8(.handlingfor each  program. 
Indicate  version. 


CANADIAN 
PAYROLL 


— Available  for  Commodore  40  or 

80  column  computers  with  8050, 

4040,  2040  or  8250  disk  drives. 

—Available  for  I  BAA  PC 

—250  employees  maximum 

— Prints    T4's    and    year-end 

reports 

—Interface    to    any    accounting 

system  with  one  monthly  |oornal 

entry 

—Overtime  and  piece  rates 

—Automatic  updating  available 

tor  $75  a  year. 

S!»ena  Computer 
Services  Ltd. 

P.O.  Box  305 

Terrace,  B.C.    V8G  4B1 

Call:   604-635-9056 
Terms:  Cash  or  Visa 


8C6I  Canadian  Payroll  '695 
Chequewriter  Option'150 

Dealer  Inquires  Welcome 


TEACHERS 

COMALDOR  is  now  in  its 
third  year  of  supplying  Boards 
of  Education  and  schools 
throughout  the  United  States 
and  Canada  with  reliable, 
classroom-tested  PET  soft- 
ware. 

Our    programs    range    from 
Kindergarten  to  High  School 
with     CAI,     Drill,     Review, 
Games,  and  Administration. 

For  a  descriptive  brochure 
send  $2.00  (refundable  on 
first  purchase)  to; 

COMALDOR  SOFTWARE 

P.  0.  Box  356 

Station  0 

Toronto,  Ontario 

M4A  2N9 


262    COHPUIH    f  ebruarv.  1983 


AATARI 


® 


800  (48K) $499 


810  DISK  DRIVE  S428 

410  RECORDER  S74 

850  INTERFACE  S164 

400  COMPUTER  S219 

Entortainer  S66 

Communicator  S29B 

32K  (RAM)  (Mosaic)  SSS 

32K  RAM  (Intec)  S69 


32K  MICROTEK  $75 

48K  (intec/400)  S139 

Educator  S112 

Programmer  $52 

WICO $23 

WICO  Red  Ball   $25 

WICO  Track  Ball  $49 


9imm 


single  Density  Master $409      Double  Density  Dual  $859 

Double  Density  Master  J559      Dtil  Sided  Dbl  Density  Mstr  .  $659 

ATARI  SOFTWARE 


ADVENTURE  INT'L 

Rear  Guard  (D)  J18 

Saga  1-12  each  (Dl $28' 

Adv.  1-12  each  (Cl  $18 

Prepple(C/D)  ..., %2^ 

APX 

Outlaw/How  (C(D1 J17 

Eastern  Fron1(C(D)  (23 

Fan.  Cash  Flow  |D) $17 

747Land.  Sim.  (C/D)  ....$17 
ATARI  INC. 

Microsofl  Basic  (D)  .,..$65 
Macro  Ass.  &  Edit  (D|  .$65 
Asserribler  Editor  (R)  ...$45 

Basic  Cartridge  (fi)  $45 

PacMan(R) $32 

Centipede  |R} $32 

Caverns  of  Mars  (0) $2B 

Missile  Command  (R| ..  $27 

Star  Raiders  (FI) $32 

Conv.  Lang.  Ea.  (C)  $44 

Mus^c  Composer  (R) $31 

Super  Breakout  (R)  $27 

My  First  Alphabet (D|  ..$26 

ProB.  2&3(ea.)|C) $21 

Word  Processor  ID)  ...$107 

Pilot  (Educi $98 

Touch TypinQlCl  $19 

Home  File  Mngr(O)  $37 

AUTOMATED  SIMUL. 
Invasion  Orion  (C(D)  ....  $18 
Rescue  at  RigeI(C/D)  ..  S21 
Temple  of  Aps.(C/D)  ....$28 

Star  Warrior  (C/D) $28 

Daleslnsof  RynlC/D)..$15 

Dragon's  Eye  |D)  $21 

Monsterlvia2e(D|  $29 


AVALON  HILL 

EmpireotOvertD)  $25 

B-1  Nuc.Bomber(Cl  ....$13 
BRODERBUND 

Apple  Panic  (C;D)  $21 

Star  Bla2er  $23 

CtiopIiller(D)  $25 

Davids  Midnight  (D) $25 

Deadly  Secrets  (D) $25 

Sleller  Shuttle (C(D)  ....$21 
DATA  SOFT 

Text  Wizard  11(D)  $73 

Canyon  Climber  (D) $21 

Pacific  Coast  Hv*y  (0)  ,  $21 
Clowns  &  Balloons  (D)  $21 
EDU'WARE 

CompuHead(D)  $21 

Compu-Math  Fr.  (D) $28 

Compu-Math  Dec  (D) ..  $28 
INFOCOM 

Zorkl{D)  $28 

Zork  11(D) $28 

Zorklll(D) $28 

Starcross $28 

Deadline  (D)  $35 

JV  SOFTWARE 

Action  Quest  (C/D)  $21 

Ghost  Encount.(C(0)  ..$21 
KBYTE 

Krazy(each)  $34 

ON-LINE 

Mou5eattack(D)  $24 

WizS  Princess  (D)  $24 

Crossfire (C(D)  $21 

FrOBBBr(C;D)   $25 

Threshold  (D)  $28 

Ultima  1(D)  $28 


Ultima  11(D)  $44 

Jawbreak6r(CfD)  $21 

The  Next  Step  (D) $28 

Crossllfe(R) - $28 

ROKLAN 

Gorf(D)  $30 

Gor1(R)  $33 

Wizard  of  Wor(D) $30 

Wizard  of  Wor(R) $33 

SIRIUS 

Space  Eggs  (D)  $21 

Sneakers  (D) $21 

Way  Out  (D)  $28 

Bandits  (D)  $24 

STRATEGIC  SIM. 
Shattered  Alliance  (D) .  $28 
Tigers  In  Snow|C(D|  ....  $28 
Battle  of  Shiloh(C/D|  ,,$28 
SYNAPSE  SOFTWARE 

File  Mngr 800+  (D) $73 

Protector tl  $24 

Shamus(C/D) $24 

Nautilus  (C;D]  $24 

Claim  Jump  (C/DJ $24 

MISCELLANEOUS 

AliBaba(D)  $24 

Miner  204ger(R) $35 

Jumbo  Jet(R) $37 

Kid  Grid  (C/D)  $21 

Pool  1.5(D)  $24 

Raster  Blaster (D) $21 

Sam(D) $42 

Galactic  Chase  (C)  $17 

Warlocks  Revenge  (0) .  $24 

Visicalc(D) $175 

3-0SuperBraph(C/D)  ..$28 
StarbaseHyp(D)  $17 


PRINTERS 

CITOH 

PfOwriter  $439 

Prowriterll  $649 

Starwriter  F-10 

(40cpS)  $1325 

Printmaster  F-10 

(5Scps)  $1599 

8023  A-C $465 

3510  $1375 

3530  $1595 

3650 

(IBM  compatible)  -  $1829 
7710/7730  $2319 


PRINTERS  (Continued) 
STAR  MIORONICS 

Gemini  10 $379 

Gemini  15 $486 

SMITH  CORONA  TPI .  $589 
AXIOM  GP-100 $269 

MONITORS 

12"GRN(JB1260)  $116 

12'GRN(JB1201M)...S155 
12"  Color  Composite 

(JC1212) $279 

12- Color  RGB 

(JC1203IBMI $689 

AMOEK 

V300 $139 

V310(GRN-IBM) $169 


MONITORS  (Continued) 
V310  (AMBER-IBM)  ..CALL 

COLOR  I  $310 

COLOR  II  $650 

USKAMBER)  CALL 

MODEMS 

HAYES 

Micromodemll  $269 

Stack  Smartmodem  ..$215 
Smartmodem  12(X)  ....$519 
NOVATION 

Apple-Cat  II $299 

212  Apple-Cat  $589 

D-Cat $155 

ANCHOR  AUTOMATION 
Signalman  I  or  II  $79 


^E  commodore 


VIC  64  CALL 

VIC  20  $177 

1541  DISK  DRIVE  $298 


1525  PRINTER  $296 

1530  RECORDER $59 

1600  MODEM $87 


COSMIC 
COMPUTERS 

UNLIMITED 

ORDER  LINES  OPEN 
MON-Ffll  g  am  -  6  pm 
228  N.  PROSPECTORS  RD, 
DIAMOND  BAR,  CA  91765 


THE  ABOVE  PRICES  ARE  FOR  PREPAID  ORDERS 

Md  SJOO  Shipping  per  software  orrler  anywhere  in 
U.S.  Ma  $5,00  Shipping  per  software  tor  non-U. S 
orders  Call  tor  cost  of  tfarOware  Eftipping.  Calil 
residents  add  6'/i%  sales  [as  Cashiers  Checks  or 
Money  O/ders  tilled  same  day  Personal  checks  require 
4  weeks  to  clear  MuK'  Cird  ind  Vlti  OK  for  inttwin 
only,  idd  3%  lurchjrga.  Include  card  no  .  eipiration 
date  and  signature.  Prices  sut:iecl  to  change 

(714)861-1265 

ATARI  IS  A  TBADEWASK  OF  ATARI    INC 
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Southern 
Audio 
Video 
Electronics,  Inc. 


f S  commodore 

^  COMPUTER 

UIC-20      $i8r 


COMPUTER      Zu 


Thf  frifndl^  tzompulcr 


VIC  1530  Datassette $   62.00 

VIC  1540  Single  Disk  Drive 314.00 

VIC  1525  Printer 322.00 

VIC  1600  Tfekphone  Modem 91.00 

VICBll  JoysUck  7.00 

VIC  1111  16K  Expander 90.00 

VIC  1914-18  AdventureSeries 28.00  ea 

VT106Afl07A  Program  Packages 43.00  ea 

UMI1619  Alien  Blitz  27.50 

UMl  6634  Kosmic  Kamikaze  1700 

UMI 6803  Skymath  10.50 

UMI 6201  VI CALC 10.50 

HES  G202  Maze  ofMikor 11.50 

HES  C303  Tlirtle  Graphics  25.00 

HES  C304  Hes  Writer 25.00 

COM  275  KIWI  Computer  Bag 75.00 

GAME  MATE  II  Wireless  Joystick 62.00 

WE  STOCK  A  COMPLETE  LINE  OF  COMMODORE 

HARDWARE  &  SOFTWARE. ..UMI  &  HES  SOFTWARE 

...EXPANSION  INTERFACES... MONITORS 

CLIP  COUPON  FOR  FREE  CATALOGUE  OR  .MAIL  ORDER 


i/9i^ 


Southern 
Audio 
Video 
Electronics 


1782  Marietta  Blvd.,  N.W.,  Atlanta,  Georgia  30318 

D  Send  catalogue  D  Check  or  Money  Order  enclosed 

Charge  to;  D  VISA      D  MC       ORDER  TOLL  FREE  1-800-241-2682 

Account  No.  Expiration  Date  

Name    

Authorized  Signature 

Street  AtJdress 

City    


State 


Zip 


Use  VISA,  Mastercard,  ctieck  or  money  order  Please  allow  2-6  weeks  for 
delivery.  C283 


BOTTOM  IN  PRICES  - 
TOP  IN  SERVICE 

SOFTWARE  GALORE 

20%  -  30%  OFF  RETAIL 

If  we  don't  carry  it  —  it  hasr}'t 
been  written 

APPLE  SOFTWARE  SAMPLES  -  cair  Or  write  lor 

complete  catalog 

Appte  Panic  $  20 

Snack  AttacK  $  20 

ChopliHer  S   25 

Temple  of  Apshai  S  26 

Frogger  $  25 

Visicalc  $178 

DBaseli   |4BK)  $299 

DBaiell  <S6K)  S485 

Easy  Writer  S132 

Easy  Writer/  $216 
Mailer  Combo 
ATARI  SOFTWARE  SAMPLES  -  call  or  write  lor 

complete -catalog 

Centipede  t  33 

Super  Breakout  $  26 

Space  Invaders  S  28 

PBC-Man  %  33 

Connpuler  Chess  S  23 

Piloi  $  99 

Pilot  S  59 

Word  Procesjor  jllS 
ATARI  HARDWARE 

600  -  48K  S674 

Recorder  S  75 

Disk  Drive  S439 

Iniertace  $169 
CALL  OR  WRITE  FOR  COMPLETE 

APPLE  CATALOG 

ATARI  CATALOG 

TRS-SO  CATALOG 

IBM  P.C.  CATALOG 

CP/M  CATALOG 
HARDWARE  S  ACCESSORIES 

PRmTERS 

OkldalB  MLB2A  $467 

ML63A  $699 

64  i  VIC-20  S   76 

Interface 

C.lloli  Prowriter  80  col.  (Par)  $495 

Prownter  80  CO!    (Ser)  S625 

Prownter  11132  col,  $795 

IDS  PRISM  $CALL 

Monitor*  -  BMC  12"  Green  S  84 

-  BMC  13"  Color  $275 
D/iit;atfai  -  Maxell  SSSD  $  29/10 

-  Elephant  SSSD  $  23/10 

-  Bulk  (100  pkg  )  $a00/1O0 
Auto-Backup  Power  Supply  $525 
200W   20  min,  power  backup 

Modamt  -  US.  Robotics  $159 
.  3D0  Baud  (Micro) 

-  300  Baud  lAulol  SI 92 

-  1200  Baud  (Micro)  $393 
■  1200  Baud  (Auto)  S480 

-  Acustic  S130 
HARD  DISKS  FOR  Apple,  IBM  P.C.           $CALL 
TRS-aO  II  &  III. 

COMPUTERS 

Kaycomp  II  S1795 

Pineapple  $695 

TirtiexySinclair  $  67 

Atari  800  45  K  $674 

Superbrain  SCALL 

Digilog  SCALL 

COMPUTER  TABLE  fKD)  $99 

20%  OFF  ALL  BOOKS  $CALL 

For  Fast  Delivery  serid  cerlilied  or  castjier  checfrs, 
mortey  orders,  or  direct  tyank  wire  Irarjslers  Pertortal 
cliecks  Atiorf  2  to  3  weetrs  to  deer  Prices  retted  a  castt 
discount  only  and  are  sabiBCt  to  change  Shipping— 
Sott^^rs  1S2  00  Kfinimumi  Hardware— call  Foreign 
inQuirias  invited — add  t5%  lor  shipping  Pennsylvania 
residents  add  sales  lax 
VISA  and  MASTERCARD  ACCBPTED 

llllllllltlllllllllllllllllllllllllllllllll 

ATLANTIC  COMPUTER  OUTLET 

P.O.  BOX  1474 

NORTH  WALES,  PA  19454 

(215)  721-1533 

lllllllllllllllllllllilllllll  lllllllllllll 
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Exatron's  stringi/  floppy  mass  storage  peripheral  for  Commodore  64  and  VIC. 


tridges).  The  cost  of  individual 
wafers  is  about  $3. 

Exatron 

181  Commercial  Street 

Siinttyvnle,  CA  94086 

(408)737-7111 

or  outside  CA  (800)538-8559 


Full-stroke 
Keyboard  For  The 
Atari  400 

Inhome  Software  Incorporated 
has  announced  the  B  Key  400 
full-stroke  keyboard  for  the  Atari 
400  computer  as  an  option  to  the 
exishng  membrane  keyboard. 

This  new  keyboard  for  the 
Atari  400  computer  provides 
home  compLiter  users  with  all  of 
the  features  of  the  full-stroke 
keyboard. 

Inhonic  Software 

2485  Dinmnn  Drive 

Mississaiiga,  Ontario  L5L  ITl,  Canada 

(416)828-0775 


DB  Master  users  is  being  intro- 
duced by  Stoneware,  Inc.  DB 
Master  Stat  Pak  is  an  accessory  for 
the  DB  Master  data  base  manage- 
ment program  for  the  Apple  II  or 
Apple  11  Plus. 

The  Stat  Pak  permits  statisti- 
cal analysis  of  data  contained  in 
DB  Master  files.  Stat  Pak  is  com- 
patible with  both  the  DR  Master 
standard  and  Special  Edition  for 
hard  disk  systems. 

DB  Master  uses  values  from 
any  numeric,  dollar/cents  or 
computed  fields.  It  also  performs 
tests  on  selected  records  in  a  file, 
including:  mean,  standard  devia- 
tion and  standard  error,  co-effi- 
cient of  variation,  frequency  of 
distribution,  un-paired  t-test, 
Mann  Whitney  U-test,  Wilcoxen 
Paired  Sample  Test,  linear  re- 
gression, correlation  and  one- 
way analysis  of  variation 
(ANOVA)  with  Newman-Keuls 
Test  and  Chi  Square  Test  (Chi 
Square  can  use  alphanumeric 
data). 

The  hardware  requirements 
are  a  48K  Apple  or  Apple  II  Plus 
with  a  minimum  of  one  disk 
drive.  The  introductory  price  for 
the  new  DB  Master  Stat  Pak 
is  $99. 

Stoiicivare,  Inc. 
50  Belvedere  Street 
San  Rafael,  CA  94901 
(415)454-6500 


Inhome  Softivare's  B  Keif  400. 


DB  Master  Shapes  In  Color 

Accessory  For  The     For  The  Apple 
Apple 


Shapes  in  Color  is  a  BASIC  preci- 
^^^^^^^^^^i^    sion  shape-drawing  program  for 
A  statistical  software  package  for    the  Apple  11  that  can  be  used  by 


Order  TOLL  FREE 
800-652-8391 

California  or  Inquiries  Call 
(714)824-5555 


INTEC  RAM  BOARDS 

LIFETIME  WARRANTY 
32K  400/800    $  59.95 
48K  400  $134.95 


25%  OFF  Applet  Atari  Software 


PACKAGE  DEAL!!!! 

LIST 

NEC  8023  PRINTER  $695°° 

or  EPSON  MX  SOFT 

Printer  Cable  $  40°° 

ATARI  850  Interface  $2199^ 

Your  Cost  $669.95 

ATARI  800  48K 
$499.95 


810  DISK  DRIVE 
EPSON  MX  80  FT 
MX  100  


$209 


95 


HAYES  SMART  MODEM  300  Baud 

PERCOM  DRIVES 

Double  Density  1st  $5799^ 

2nd  $3599^ 

Single  Density  1st  $425™ 

2nd  $32000 

Send  for  FREE  MICRO  MERCHANT  HOT  SHEET. 


41995 

44995 

6393^ 


PRICES  SUBJECT  TO  CHANGE 


$  BARGAIN  BOX  $ 

ZAXXON  (D)  29.95 

Dig-Dug  Cart  33.70 

ET  Phone  Home  Cart  33.70 

QIX  Cart  33.70 

Wizard  of  Wor  (D)  29.95 

Chopiifler  48K  26.20 

Frogger  Tape  or  Disl<  26.20 

Defender  Cart  33.70 

Text  Wizard  (D)  74.95 

Galaxian  Cart  33.70 

BLANK  DISKETTES  51/4"  S.S.,  S.D. 

ELEPHANT  DISKS  (Box  of  10)  21.95 

VERBATIUiVl(BoxoflG)  28.95 


MICRO  MERCHANT 

290  North  10th  Street,  P.O.  Box  1516,  Colton,  CA  92324-0821 

CA  Residents  add  6%  Sales  Tax.  Credit  Card  orders  add  3%. 
UPS  Shipping:  3%  for  Hardware,  $3  for  Software. 


^snifkti 


49K  $509 

mO/^cVAwe,       S439 

S^SpAuriCe^  S57a 

WXvts^Aic&  si6a 

4^;iB£iuaiZb^        sua 

4iS>  pAoo^o/rrymeA^      ^54. 
^»4-  CoAmnMiaiim^  ^295. 

ATARI  Software 

CX4104  Mailing  List S17 

CXL4007  Music  Composer 43 

Programming  2  &  3 20 

Conversational  Languages 43 

CX4018Pilot 57 

CX405  Pilot 97 

CSei 26  Microsoft  Basic 65 

CXL4022  Pac-Man 31 

CXL4020  Centipede 31 

CXL4009  Connputer  Chess 26 

CSL401 1  Star  Raiders 33 

CXL4012  Missile  Command 26 

CSL4013  Asteroids , 26 

3^ f^AtiL4(>^tlUQAC 


^iAltlsurifli;fc 


ncTCRv  <MjTK:nzB>  p-c  Twont 


^Adeu^'^k(0i£efx/yL  J.4-fmiA^  | 

For  fas(  delivery,  send  certified  or  cashier  J 

checl<s.  moriey  orders,  or  direct  bar)k  wire  c 

transfers.    Personal  checks   allow  2   to   3  5 

weeks  to  clear.  Prices  reflect  casfi  discount  ^ 

and  are  subiecl  to  change.  Add  2''"i  for  credit  * 

card  purchases.  Shipping— Software  S2  S 

Minimum.  Hardware— call.  Foreign  inquiries  5 

invited— add  15%  for  shipping.  Ohio  resi-  5 

dents  add  6.5%  sales  tax.  5 


'sfSfiti 


5485  Warrensville  Center  Road 
Cleveland,  Ohio  44137 

216/663-2032 

Call  Toll  Free 

1-800-482-7254 

outside  Ohio 

Mon.-Sat.  10-6  EST 


anyone.  Designed  by  Harry 
Moneyhun,  the  program  enables 
the  user  to  create  and  compile 
shapes  that  can  be  drawn  on  a 
medium-res  grid  in  various 
colors,  sizes,  and  angles.  Shapes 
in  Color  (#13509)  can  be  used  to 
design  shapes  ranging  from 
unique  typography  to  animation. 
Shapes  can  be  designed  in  the 
high  resolution  colors  of  green, 
violet,  white,  orange,  blue,  and 
black. 

Graphic  backgrounds  can  be 
"painted"  with  free-hand 
brushstrokes  and  then  used  with 
moving  shapes  to  generate  strik- 
ing effects.  Completed  back- 
grounds and  shapes  are  saved  on 
disk  to  be  reloaded  for  use  in 
other  programs.  Detailed 
documentation  describes  tech- 
niques for  writing  original  pro- 
grams with  the  shapes  and  back- 
grounds created  by  the  user. 

The  program  requires  Apple 
II  disk  and  48K,  and  costs  $49.95. 

Hayiien  Sofiware  Company 
600  Suffolk  Street 
Lowell  MA  01 853 
(617)9.'i7-0200 

CALENDAR 

February  5,  1983,  10  AM-6  PM, 
Santa  Clara  County  Fair- 
grounds,  San  Jose,   California. 

Computer  Swap  America  show, 
the  first  of  three  scheduled  for 
1983.  Features  sellers  and 
buyers,  both  companies  and  in- 
dividuals, from  all  over  America, 
and  from  Mexico  and  Canada. 
Items  sold:  computers,  consumer 
electronics,  peripherals,  soft- 
ware, books,  magazines,  etc.  Ad- 
mission is  S5.  Call  (415)  494-6862 
for  Seller's  Information  Package. 

March  18-20,  1983,  Brooks 
Hall,  San  Francisco  Civic  Au- 
ditorium. The  West  Coast  Com- 
puter Faire,  a  personal  comput- 
irig  show  for  veridors  and  users. 
Admission  is  $15. 

March  18-19,  1983,  Seattle 
Pacific  University  (SPU)  cam- 
pus, Seattle,  Washington.  Sixth 
Annual  Computers  in  Education 


Conference,  designed  for 
elementary  and  seconciary 
educators  and  administrators  in- 
terested in  the  changing  role  of 
the  microcomputer  in  education. 
Co-sporisors:  Pacific  Northwest 
Associates  for  Computers  in 
Education  and  SPU.  For  informa- 
tion or  pre-registration  forms, 
contact:  Tony  Jongejan,  Everett 
High  School,  2416  Colbv,  Eve- 
rett, WA  98201;  (206)  334-6965. 

March  28-30,  1983,  Tampa. 
Florida  Instructional  Computing 
Conference,  for  administrators 
and  teachers.  Conference  in- 
cludes exhibits  of  hardware  and 
software,  workshops  on  com- 
puter literacy,  graphics,  Logo, 
courseware  evaluation,  adminis- 
trative uses  of  computers,  etc., 
and  program  sessioris  (about  60). 
Each  of  the  14  workshops  costs 
S15  in  addition  to  the  registration 
fee.  Conference  registration  fee: 
$20  before  March  15;  $25  after 
March  15.  Single  day  registra- 
tion, $15.  Registration  packet  in- 
cludes a  resources  booklet.  For 
special  rates  at  the  new  Hyatt  Re- 
gency Hotel  call  (800)228-9000. 
For  registration  information, 
write:  Dianne  Cothran,  Florida 
DOE,  Educational  Technology 
Section,  Knott  Building,  Tal- 
lahassee, FL  32301.  Or  call 
(904)488-0980  or  487-3104  (SUN- 
COM  278-0980  or  277-3104). 
Exhibitors  call  (904)878-4178. 

COMPUTE!  uvlamies  notices  of 
upcoming  evciitfi  ivid  rcqiieslA  tliat 
the  sponsors  send  a  slwrt 
description,  their  name  and  piuync 
number,  and  an  address  to  which 
interesled  reaiicrs  may  write  for 
furtlier  information.  Please  send 
notices  at  least  three  months  before 
the  date  of  the  event,  to:  Calendar, 
P.O.  Box 5406,  Greensboro,  NC 
27403. 

Nitv  Product  rfleiise>  arc  selected  froin  ml'- 
missioiis  for  rcnsoiis  of  timeliness,  nvaiiable 
space,  and  general  interest  to  our  readers.  We 
regret  that  we  are  iiaable  to  select  all  nrw 
product  stdnnisskms  for  pabliciition.  Kenders 
shoidd  be  aware  tliat  uv  present  here  sonie 
edited  vcrsiott  of  material  stibmitted  by  ven- 
dors and  are  unable  to  vouch  for  its  acciiraa/ 
at  time  ofpublicntion.  @ 


ATARI"     NEW  LOWER  PRICES 

TOP  SELLERS 


800  48K .  .  $495 
400  16K.  .$209 


410  Recorder     S  75 

810  Disk  Drive   S419 

825  Primer        1579 

830  Modem $156 

850  Interlace  $166 

481  Enlerlainer   ,  ,    J   79 

482Eyucato;  $119 

483  Programmef S  55 

484  Communicator ,    ,      S293 

86316KRam  S  75 

The  Bookl!eeper  Kil S169 

ATARI  Software 

CX4104  MailingLisI $19 

CX404  Word  PrQcessor    SlOb 

CXL4007  Music  Composer  $45 

Programmirg2  4  3 i   12 

Conversational  Languages $45 

CX4018  Pilot  $59 

0X405 Pilol  .  $  99 

CXL4003  Assembler  Editor  $45 

CX8126MiC(oSO(t  Basic $67 

CXL4022P.icMan  $  33 

CX8130Ca^e/nsof  Mars $29 

CXL4020  Centipede  S   33 

CXL4006  Super  Breakout  $  28 

CXL4008Spat:e  Invaders  ,,       $28 

CXL4009  Computer  Cftess    -    ,  $  28 

CXL4011Slar  Raiders     .         .    ,  $33 

CXI_4012  MissileCommand  $   28 

CXL4013  Asteroids  S   28 

The  Bookeeper $  105 

Home  Filing  Manager . . .  _  _ s  36 

Atari  Speed  Reading S  54 

My  Firsi  Alphabet       $26 

Business  &  Utilities 

Visicalc Si69 

Mail  Merge      $20 

Data  Pertecl      $75 

Letter  Perlect $105 

Text  Wizard    _.    $  85 

Disk  DetecMvB , .      j  20 

Daiasm  65  2.0   S  59 

File  Manager  600  +■    $65 

Syn  Assembler $  34 

Page  6 $20 

Atari  World S   39 

K  Dos   $   59 

Mtctopainler  $  23 

Color  Print $27 

Lisp  Interpreter $  79 

Bishops  Square ,  .  .  S  20 

Graphic  Master    $  27 

Graphic  Generator      .  ,  , , $    i  7 

Basic  Compiler     ___    .165 

Programming  Techniques 

Display  Lists  $  17 

Horii(Vert  Scroll  .         ,$   17 

Page  Flipping  $17. 

Basics  ol  Animalion    {  17 

Player  Missile  Graphics $  24 

Sound  ...         .$17 

Data  Files  S  24 

For  Fsst  Delivery,  send  CBfliiiea  or  casriter 
checks.'  rTjoney  orders,  or  direct  fiank  wire 
irinslers  Personal  checks  allow  !  lo  3 
weeHs  10  clear  Prices  relied  a  cash  dis 
count  only  anr)  are  sub/ect  to  change 
Shipping  —  Sottware  l$2.00  Minimum). 
HarOware — call  Foreign  inquiries  inviled 
—  add  15%  /or  snipping  Nevada  residents 
add  sales  lai. 


Atari 

Temple  or  Apsha) $  27 

Raster  Blaster $  20 

Apple  Panic j  20 

Crossfire $  20 

Threshold $  27 

Mousekatlach $  23 

Krazy  Shootout S  34 

Deadline $  34 

Tumble  Bugs $  20 

Pool  1.5 $  23 

Crypts  of  Terror $  23 

Hichoche! $  15 

Er^pire  of  the  Overmind  - S  23 

Tanktics $  20 

Match  Racers $  20 

Wiz  &  Princess J  22 

Mission:  Asteroid  $  17 

Ali  Baba  &  the  Forty  Thieves $  22 

The  Shattered  Alliance $  27 

Bug  Attack $  20 

Canyon  Climber $  20 

Shooting  Arcade $  2D 

Pacific  Coast  liighway I  20 

Clowns  &  Balloons $  20 

Ghosl  Hunter $  23 

Preppie $  20 


Rear  Guard $  17 

Lunar  Lander S  17 

War $  17 

StarWarrior $27 

Invasion  Onon $  17 

Dragon's  Eye $  20 

Crush,  Crumble  &  Ctiomp $  20 

Jawbreaker $  20 

Pathfinder $  23 

ZorkI $  27 

Zorkd $27 

Action  Quest .  ,$  20 

Softporn  Adventure $  20 

Deluxe  Ir^vaders $  23 

Protector  $  23 

Dodge  Racer  $  23 

Chicken  $  23 

Nautilus $  23 

Alien  Hell S  15 

MarTesoro $  17 

Galactic  Chase $  20 

Alien  Swarm ,$  23 

Intruder $  23 

Lords  of  Karma $  15 

B-1  ivuciear  Bomber $  12 

Rescue ai  Rigel ..,..,.. $20 


***  SPECIALS  OF  THE  MONTH  *** 

ELEPHANT  DiSKS  (BOX) s  22 

HAYES  SMARTMODEM    $209 

MOSAiC  32K  RAM $  99 

RAMDiSK(128K) $439 

AMDEK  COLOR  I IVIONITOR $309 

PERCOM  DOUBLE  DENSITY  DRIVE $639 

NEC  8023A  PRINTER $479 

BASIC  A  +   $  59 

FLIP  N'  SORT  DISKETTE  BOX  .....$  21 

(Holds  50  Diskettes) 
FLIP-SORT  CARTRIDGE  BOX $21 

(Holds  10  Atari  Computer  Cartridges) 

AXIOM  GP-100  GRAPHICS  PRINTER S299 

AXIOM  IMP-4  GRAPHICS  PRINTER  . .  $499 

MOSAIC  64K  RAM si79 

BIT  80  COLUMN  BOARD   .    .  's289 

ALL  APX  SOFTWARE 15%T0  20%  OFF 

Computer 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas.  Nevaida  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards 

Mon.-Fri.  8  A.M. -6  RM. 

Sat.  9  A.M. -5  P.M. 


NEW 

Atari 

Automated  Simulations 

Upper  Reaches  of  Apshai  (0.  C) .        .S   15 

CurseolRalD.Cl     $15 

King  Arthur's  Heir  (0) $  20 

Escape  from  Vulcan's  Isle  (D|   $  20 

Crypt  of  the  Ltndead  (01 $20 

TheNightmare(D| $20 

Danger  in  DrindJsit(D.C) S  15 

Armor  Assault  (D|    .    $27 

IvIq  nster  Mare  (CT)   s  27 

Alien  Garden  (CT) ,    S  27 

Platlermania (CTi  S  27 

Broderbund 

David's  fvlidnight  Magic  (D| $23 

Track  Attack  (0) $20 

Star  Blazer  |D| S  22 

ChopiifieriD) $23 

Deadly  Secrets  (D). ,. $  23 

Stellar  Shuttle  (D.C) $  20 

Genetic  Drift  (D.O  $  20 

Labyrinth  (D.C) $  20 

SerpintinefOI $  23 

SeaFo«(Dl $20 

Datasoft 

Sped  Wizard  |0) S  53 

Sands  ol  Egypt  (D)      S  27 

O'Riley's  Mine  (D.C) $  23 

Rosen's  Brigade  (D,  C) $  23 

Falhoms  Forth  (D) $23 

GebelM 

Doctor  Goodcode's  Cave'n (Dl   .        .$20 

Firebird  (CT) $34 

Embargo  (CT) S  3J 

Innovative  Design 

Pool  400  (CT)  S  27 

Speedway  Blast  (CT) $  27 

JV  Software 

Ghost  Encounters  (D.Ci  $20 

KByte 

K-razyKrit1ers(CT|    $  34 

K-Slar  Patrol  iCT) $34 

K-Raiy  Antiks(CT| S  34 

L  &  S  Compulerware 

Crossword  tragic  (D| .  $34 

Lightning  Software 

Master  Type  .  $  27 

On-Line 

Frogger(D) s  23 

Ulysses  and  The  Golden  Fieece  (01 .  .$  23 

Ultima  1(0) $27 

UltimalMDi $  39 

Roklan  Corp. 

Gorf |D)$27,(CT|$30 

Wizard  ol  Wof 10)  $27,  (CT)  $30 

Anti  Sub  Patrol (D)$20.  (C)$15 

Sentient 

Cyborg  (01 $23 

Gold  Rush  (D) $23 

Sirius 

Space  £ggs(D> $  20 

Sneakers(O) $20 

Cyclod(Dl $20 

Snahe  Byie(D) $20 

Bandits  (0) $  23 

Way  Out  (0)  J  27 

Fast  Eddy  (CT) $  20 

Deadly  Duck(CT) $20 

World  Wat  I  (CT) $23 

Beanie  Bopper(CT)    .  ,   S  23 

Strategic  Simulations 

Baitleo(Shiloh(D.C)  ,         $27 

Tigers  in  the  Snow  (D.Cl  $27 

The  Cosmic  Balance  (Dl  $27 

Big  Five  Software 

Miner  2049er(CT) $34 

Bram  Inc. 

Attack  at  EP-CYG-J.  ,  ,(D)$22.(C)$20 


COMPUTER  OUTLET'S 
EDUCATIONAL  RECOMMENDATIONS 


Pre-School 

Sammy  The  Sea  Serpent  .  .(C|  tl3.{D)S19 
Oswald  and  the 

Golden  Key (C|  $13,{D)S19 

Pre-School  1.0.  Builder (C(S13,  |0)S24 

Hodge  Podse(D) S16 

My  First  Alphabet  (D)  S26 

Ten  Little  Robots (C1$13.{D)S15 

Basic  Matti(  +  ,-.'.()(D| $19 

Basic  Malh  (Add..  Sub.)  or 

Mult..  Div.)(C( $10 

Alien  Counler^Face  Flash  (CDI... . .  $26 

Jar  Game'Chaos  (C,  D) $26 

Pre-School  Fun  (Color,  Stiape.  etc.]  (C)S16 
Hickory  Dicf^ory/ 

Baa  Baa  Bl  ack  Sheep  (C) .  $25 

Humpty  Dumpty/Jack  and  Jill  (Q  .  .  .  .$25 

Counters  (C,D) $19 

Facemaker(Dl  . , $23 

Math 

Video  Ma!h  Flash  Cards  (CD) $13 

Math-Tic-Tac-Toe(C.  Dl $13 

Calculus  Demonic  D) $19 

Cubbyholes  (C.Dt $19 

Metric  and  Problem  Solving  {B) $26 

AlgicalciC.  D)  $19 

Poiycalc(C.  Dl $19 

Counters  (Ages  3-6)  (CO). $26 

Basic  Math  I  Add..  Sub.)  (C) $10 

Basic  MachjMult..  Div.)(C) $10 

Basic  Math {-(■.  -.  •./IIO)         -  $19 

Ten  Little  Robots (C)$t3,  |D)$15 

Compumalh-Fiacilons  . .  ,|C)$23.  (D)  S29 
Com  pumath-Deci  mal  s , .    .  (C)  $23, 1 D)  $29 

Alien  Numbers  |C.  D| $23 

Math  Pak  1  (C  D) $23 

Alien  Counter/Face  Flash  (C,  D) $26 

Golf  Classic;Compubar(Angles)(CD)$26 
Jar  Games/Chaos  (Ages  6-10)  (C.  D) .  . .  $26 
Gulp  and  Arrow  Graphics  (7-12)  (C,  D)  .$26 
Ballling  Bugs/ConcenlraliOn  (C.  Dl .  .$26 
Addition  lA/ith  Carrying   .,  .(C)S13.(D)$ig 

CashFlegister (C)  $13,  (D)$19 

Number  Series (C)  S13.(D)$19 

Quantitative  Comparisons  (CISIS,  {D)$19 

Sky  Rescue (C)S15.(0)S19 

Big  Math  Attack (C)$17,(D)$22 

Malh  Facts  Level  11 

Grade  1-3 (C)  $13,  (D)  $15 

Com'putation/ 

Concenlrallon (C)  $13,(D)$15 

Ship's  Ahoy  (Dl   $20 


ATARI 


TM 


Reading  and  Language  Arts 

Leiterman  (CD) $19 

My  First  AlphabellD)   $26 

Wordmaker  (C,  D) $19 

Spelling  Genie  (CD) $19 

Word  Search  G  enerator  (D) SI  9 

Compuread  .  .  _ (C)$17.  (D)$23 

Astroquotes  (C)$13,  (D)$19 

Memory  Builder/ 

Concenlralion (C)$13,  (D)$19 

LefsSpeH(C) $13 

Spelling  Builder  (C)$16,  (D)i20 

Do-ll-Yourself  Spelling  (C)   $16 

S.A.T  College  Board  Prep.  (C) $89 

Slory  Builder; 

Word  Master (C)$13.(D)$19 

Whafs  Different fC)  $13.  (D)  $19 

Analogies (C)J13, jD]$ig 


Vocabulary  Builder  1    (C)$13,(D)$19 

Vocabulary  Builder  2   (C)$13,  (D)$19 

Mini-Crosswords   (C)$13,  (D)$19 

Word  Scramble  Grades  1-4  (C) $13 

Fislling  For  Homonyms  (C)   , $13 

Hidden  Words  4  Levels  (C) $16 

Snooper  Troops  *1  (D) $32 

Snooper  Troops  #2  (D) $32 

Story  Machine  (0) $23 

Word  Race  (D)  $17 

Claim  Id  Fame/Sports  Derby $15 

Crossword  Magic  (D) $34 

Alphabet  Arcade (C)S1S,  (D)$19 

Funbunch (D) 

Elem _ $25 

Intermediate  $25 

High  School  (SAT) $25 

Time  Bomb (C)$13.  (D)$19 


Music 

Player  Piano  (CD) $19 

Keyboard  Organ  (C,  D)  $19 

Musical  Computer—  Music  Tutor  (0) . .  $13 
Music  1— Termsand  NoIation(D)  .  .  _   $26 

Advanced  Music  System  (D) S25 

Music  Composer  -  ....  ,    iCT) $25 

Jerry  While's  Music  Lessons  (C> $20 

Telling  Time 

Hickory  Dickory  (CD) $13 

Sociai  Studies  and  Geography 

Flags  of  Europe  (D) $19 

Presidents  ol  IheU.S.  (C.  D) $13 

Astro  Word  Search (C)$13.(D)  $19 

States  and  Capitals  (C) $12 

European  Countries  &  Capitals  (C)  . .  .$12 
Computer  Stocks  and 

Bonds (C)$12.(0)S15 

Elementary  Biology  (0)  - $26 

Frogmaster  (D) $19 

Slarware(D) $19 

Mapware(D) $19 

British  Heritage  Jigsaw 

Puzzles $22 

European  Scene  Jigsaw  Pu22les  (C)  . .  $22 

Programming  Tectiniques 

Pilot  (Cons,  or  Educator)  .   (C)  $59.  |0)  $99 

Invitation  to  Prog.  #2  (C)    $22 

Invitation  to  Prog.  *3(C) $22 

Tricky  Tutorials— Santa  Cruz 

TT«i  Display  Lists  (CD)  $17 

TT  #2  Horiz/Verl.  Scrolling  (C,  D)  .  .  -$17 

IT  1(3  Page  Flipping  (C  0) $17 

TT  M  Basics  ol  Animation  (CD)  -.-$17 
TT  #5  Player  Missile  Graphics  (C.  D)  $24 

TT  #6  Sound  and  Music  IC,  D) $17 

TT  #7  DOS  utilities  (D) $24 

Typing 

Mastei  Type  (D)  - $27 

Touch  Typing  (C)  $19 

Foreign  Languages 

Atari  Conversational  Languages 

French,  Spanish,  German,  llalian  (C)  $45 

Astro  Word  Search  (Specify 

Spanish  or  French) (Cl  $f3,  (D)  519 


***  BOOKS  *** 

KIDS  AND  THE  ATARI S18 

KIDS  ANDTHEVIC S18 

PROGRAMMERS  REF.  GUIDE(VIC) S14 

ATARI  BASIC S  7 

ATARI  BASIC $8 

GAMES  FOR  THE  ATARI   $  8 

DE  RE  ATARI $19 

ADVENTURE  HINT  BOOKS $  8 

6502  ASSEM.  LG.  PROG $16 

SOME  COMMON  BASIC  BASIC  PROGRAMS $14 

YOUR  ATARI  COMPUTER    $16 

ATARI  ASSEMBLER  —  INMAN $12 

ATARI  GAMES  AND  RECREATION $14 

ATARI  PILOT  FOR  BEGINNERS   $12 

VISICALC  BOOK  —  ATARI  EDITION $14 

ATARI  BASIC  -  R.  L  ALBRECHT $  8 

Computer  Outlet    

Park  Place  —  Upper  Level  1095  E.  Twain  —  (702)  796-0296  Las  Vegas,  Nevada  89109 
Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards   Mon.-Fri.  8  A.M. -6  P  M.  Sat.  9  A.M. -5  R  M. 


S  commodore 


Pre-School 

TheSky  Is  Falling  (CT)  $23 

Mole  Attack  (CT) - 523 


Math 

Sl(y  MathiC)    $12 

Space  Division , $12 

Bingo  Speed  Math  (CT) $23 

Number  Crunch  (CT) $27 


Music 

VIC  Music ComposerlCT)     $29 

Language  Arts 

Super  Hangman  (C) $14 

Simon/HesslO $13 

Concentration  (C) $13 

Home  Babysitting $23 

Social  Studies/Science 

Visible  Solar  System $23 

Reaganomics  (CT) $27 

Programming  Techniques 

IntioloBasicProg.  I  $22 

Intio  to  Basic  Prog.  II   $22 

Programmers  aid  Cart     .    S45 

TurtleGraohics/HesstCT)  $29 


NEW 

ATARI 


Odesta  Corporation 

Chess(O) $  45 

Checkers  ID). $  34 

Odin(Dl S  3t 

Spectravlslon 

NexaMCT]  S  24 

CavelnjCT)   $   27 

Number  Crunch  (CT| I  27 

Reaganomics(CT| $  27 

Spinnaker 

Snooper  Troops  #1  (D| S  30 

Snooper  Troops  *2  (D| . %  X 

Slory  Machine  ID) S  23 

Facs  Maker  (D) S  23 

Swifty  Software 

Haunted  Hill  (D)S20,(C)S  17 

TriiiiaTrek(D( _ S  20 

DalalinkjD)  $  27 

Space Shullle(D)   $  20 

Jerry  Whiles  Music  Lessons  |0.C)  .  .S  20 
SwiltyTachMasier |D)S20,  (C)S  17 

Synapse 

Projector  II |D)  $23,  (CT)  $  29 

Chicken |D)$23.(CT)$  29 

Slime {D)  S23,  (CTl  $  29 

Shamus |0)S23.(CT)S  29 

Picknick  Paranoia  (D)  $23.  ICTI  t  29 

Claim  Jumper (0)  $23.  |CT|  $  25 

AcocalypSB  (D.  C| $  23 

Raptillian  (D.  C) S  23 

Tronix 

Kid  Grid  (D.C)   $20 

Milliken  Publishing 

Aliencounter  (Face  Flash  (D.  C) S  26 

The  Jar  Game/Chaos  (D.  C) $26 

GulplArrow  Graphics  (D.C) $26 

Golf  Classtc/Compubar $  26 

Frenzy/FiipFloplD.  C| I  26 

Battling  Bugs/ConcentraHon  (0.0)     J  26 

Tliorn  EMI 

Submarine  Commander  (CT) $  34 

Jumbo  Jet  PiloKCTi j  34 

Soccer  (CT) $  34 

Kichback(CTl S  34 

□artsiC) S  22 

Snooker  and  Billiard5(C| $22 

Pool  |C| S  22 

Dominoes  and  Cribhage  (C) S  22 

Humpty  Dumpty  and  Jack  and 

Jill(C) S  22 

Hickory  Dickory  Dock  and  Baa 

Baa  Black  Sheep  |C) . ,  S  22 

British  Heritage  Jigsaw 

Pu;iles|C) $22 

European  Scene  Jigsaw  Puzzles  10  $  22 
Owari  and  Bull  and  Cow  |C) S  22 

Avalon  Hill 

Andromeda  Conquest  - .  .(D)$16.(C)I  13 

GFSSorceress (D)S23.(C)$  21 

VC(D|        S   17 

Legionnaire  (C)  $  23 

Datamost 

PigPen(D) S  20 

Infocom 

Starcfoss  (D)  $  27 

Zork)ll(O) $  27 

In-Home  Software 

The  Guardian  of  Gorm  .    .(D|S23.(C)$  20 

Sentinell (D|$23.  (OS  20 

Baseball. (D|$23.(C)$  20 


FRIENDLY  SERVICE 

COMMODORE  VIC  20 

NEW 


Creative  Software 

Black  Hole  (CT)  S  36 

Trashman(CT) S  36 

As!roblitz(CT) $  36 

City  Bombers  Minefield  (CT) $20 

Apple  Pa  nic(CT) $  36 

Choplifter(CT) $  38 

Serpentine  fCT)  $  36 

Videomania  (CT) $  36 

Terraguard  (CT)  $  36 

Thorn  EMI 

River  Rescue  (CT)  $  29 

VIC  Music  Composer  CT) $29 

Automated  Simulations 

Flescue  at  Rigel  (C) S  20 

Ricochet  (C| _ S   15 

Monster  Ma2e  (CTl $  27 

Sword  of  Fargoal $  27 

Spectravision 

Caveln(CT)       $  27 

Number  Crunch  (CT) $  27 

Reaganomics  (CT) $  27 


Tronix 

Galactic  Blitz  (C) $  17 

Swarm  (C) S  20 

Sidewinder(C) $  20 

HES  Software 

VICForth(CT] $  45 

HESMon(CT) $  29 

Turtle  Graphics  (CT)  , $  29 

HESWri!er(CT) S  29 

Aggressor  (CT) $  29 

Shamus  (CT) $  29 

Protector  (CT) $  33 

Synthesound  (Music  Synthesizer) 

(CT) $49 

Skier  (C)   $  15 

Mazeof  Mlkor(C) I  15 

Tank  Wars  (C) $  15 

Victrek(C) S  15 

Pinball(C) $  13 

Simon  (C)  -  - $  13 

Fuel  Pirates  (C|  $  13 

Pak  Bomber{Cl  $  13 

Laser  Blilz(C) $  15 

Tank  Trap  (C)  $  15 

Concentration  (C) $13 

Dam  Bomber  (C) $13 


***  SPECIALS  OF  THE  MONTH  *** 

SLAGH24K  MEMORY  BOARD  — VIC  20  $  145 

VERBATIM  DISKS  (BOX)   j     27 

HAYES  SMARTIWODEM  1200 $  519 

WICO  TRACKBALL $     49 

WICO  JOYSTICK s    23 

WICO  JOYSTICK  DELUXE '"$     26 

WICO  FAMOUS  RED  BALL  JOYSTICK $     24 

CARDCO  6  SLOT  EXPANSION  MOTHER  BOARD  S     79 

CARDCO  3  SLOT  EXPANSION  MOTHER  BOARD  S     39 

CARDRITER  LIGHT  PEN  (VIC  20)  $     29 

USI  AMBER  MONITOR  (12") $  169 

KIDS  AND  THE  VIC  (BOOK) $     13 

KIDS  AND  THE  ATARI  (BOOK) $     I8 

IN-HOME'S  ATARI  400  KEYBOARD s    99 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards 

Mon.-Fri.  8  A.M.-6  RM. 

Sat.  9  A.M. -5  P.M. 


^K  commodore 
VIC20 $179 

VIC  1530  Datasetie $  59 

VIC  1540  Disk  Drive $299 

VIC  1525  Graphics  printer  $309 

VIC  1210  3Klulemory  Expander $  34 

VIC  1 1 10  SK  Memory  Expander  .  ...  $  52 
VIC  1111  16K  Memory  Expanfler  .  .  ..$  92 
VIC  101 1  RS  232  Terminal  Inlerface   .$  43 

VIC  1211  Super  Expander $  52 

VIC  1212  Programmers  Aid  Cartridge .  S  45 
VIC  1213  Vicmon  Machine  Language 

Monitor S  45 

VL  102  Introduction  to  Basic 

Programming    S  21 

VT  106A  Recreatron  Pack 5  45 

VT  107  A  Home  Calculation  Pack  ..$45 
VT  164  Programmable  Character  Set  .S  12 

VIC  1600  Vicmodem  $  89 

VIC  1311  Joystick  _ $     8 

VIC  1312Game  Paddles S  16 

VM  Programmers  Reference  J^uide  .  ,  S  14 

VIC  Software 

Avenger      ,  .  $23 

SuperslOI .1   23 

Super  Alien $  23 

Jupiter  Lander $23 

Draw  Poker S  23 

(Midnight  Onve S  23 

Radar  Rat  Race $  23 

Raid  on  Fori  Knox I  23 

Sargon  II  Chess    $  29 

Super  Smash $33 

Cosmic  Cruncher   £  23 

Gort $  29 

OmegaRace  S  29 

l^oney  Wars $  23 

Menagerie  . S  23 

Cosmic  Jailbreak   s  23 

Clowns $  23 

Garden  Wars S  23 

Soa  Woll S  23 

Advenlureland  , .S  29 

Pirate  Cove S  29 

fvlission  Impossible S  29 

The  Count S  29 

Voodoo  Castle    ..   $29 

The  Sky  is  Falling  $  23 

Mole  Attack S  23 

Bingo  Speed  Math $  23 

Home  Babysitter '.    . .  $  23 

Visible  Solar  Syslem S  23 

Personal  Finance  S  29 

United  Microwave 

Spiders  ol  Mars  (CT| S  34 

Meteor  Run  (CT| $34 

Amok(C) $17 

Alien  Biili(C) $17 

Skymathld S   12 

Space  Division  IC) S   12 

Super  Hangman  |C) $    14 

The  Alien  |C) s  17 

3D  Maze  (C) $  12 

Kosmic  Kamikaze(C| $  17 

Sub  Chase  (C)  $   17 

Amok  (CT) $  27 

Renaissance  iCT)   $  34 

Alien  Blitz  (CT) ,  . $27 

Cloud  Burst  (CTl   - .  .$  27 

Saiellites  and  Meteorites  ICT)  . ..  .$  34 
Outworld(CT) S   34 

The  Computer  Outlet  is  an 
associate  ol  The  Computet 
Learning  Center  For  Chil- 
<iren  We  are  experts  in 
educational  lechnology  and  can  custom- 
lie  eaucalional  software  curricuiums  lor 
scnool  Oistricls.  inijiyiaual  schools,  or  lor 
the  chiln  at  home  Please  contact  us 
about  your  soltnare  and  epuipmeni  re- 
Duirements  ana  leei  liee  to  slop  by  our 
school  in  Las  Vegas 

We  have  one  ol  the  nonet's  largest 
educational  soliware  inventories  featur- 
ing our  own  Compuler  Learning  Center 
soil  ware 


Ten  Little  Robots  (ATARI) 
PreSctioolMainiATAHIl 


$12  95 
$19  95 


.^v 


C64  FORTH 

for  the 
Commodore  64 

Fig. -Forth  implemenration  including: 

•  Full  ft'aturo  screen  editor  and  assembler 

•  Forth  79  Standard  Commands  with 
extensions 

•  Hi^rh  resolurion,  16  color  character  and 
spricc  j,Taphic5 

•  Full  I/O  allowing  IEEE  cartridge  and  Basic 
dafa  file  compabiliry 

•  Three  voice  tone  and  mu^ic  synrhesiier 

•  Detailed  manual  wi^h  examples  and 
BASIC-FORTH  convt-riions 

•  Trace  featurt;  for  DebuBjJmg 

S99.95  -  Disk  Version 

(Works  with  1540  or  1541  Disk) 

or  Casscttt  VtTSlon 

(ComTTioJorc  64  is  a  trademark  uf  CommcKiorc) 

PERFORMANCE 
MICRO  PRODUCTS 

770  Dedham  Street,  S-2 

Canton,  MA  0202 1 

(617)828-1209 


ATARI®  810 

DISK  DRIVE  ADJUSTMENT  KIT 

t  takes  more  Shan  a  speed  adjustment  to 
properly  set  up  an  Atari"  810  Disk  Dnve. 

DO  IT  RIGHT 

—      STARTER  KIT  S29.00      — i 

Test   Disk   -   Cleaner  -   Tools 

Special  Oil  -  Swabs  and 

Connplele  Instructions 

—     REPLACEMENT  KIT  S6.95     — n 

Cleaner  -  Special  Oil  -  Swabs 

TKe  Programmers  Woriishop 

n       5230  Clark  Ave.,  Suite  23 
S       Lakewood,CA90712 
Phone  (213)804-1475 

UNIQUE  &  UNUSUAL 


ATARP  /APPLE 


® 


SOFTWARE-  HARDWARE 

You  won't  believe  what  the 
ATARI  &  APPLE  computers 
can  del  We  handle  some  of 
most  EXCITING  ATARI- 
APPLE  related  products  you 
have  ever  seen! 

CALL  OR  WR! TE  FOR  FREE  CA  TA L OGUE 

THE  PC  &  J  GRAPHICS  CO.  INC. 

P.O.  BOX  108      DEER  PARK,  NY  11729 
516-667-8076       OK 


Write  for  your 
free  catalog  of 

Software 
and 
Books 

for  your 

PET,  VIC 

and 

Commodore  64 

TIS,  Inc. 

Box  921  Dept.  C 

Los  Alamos,  NM  87544 


•VIC-20" 

CASSETTE   SOFTWARE 
FOR  THE  STANDARD  VIC 
MODULAR     MUSIC J20,00 

Easy  compos*  &  edit. 

Save  to  tape  too! 
MICRO-SYNTH S15.00 

Sea  I  acoctavet,  envelopes 
EL-CALC $15.00 

Simplify  circuit  design 
DEMO- VIC $1000 

A  useful  program  for 

all  VIC  owners 

(plus  $1.50  postage  t  handling) 
N.V.S.  Residents  add  7%  Sales  Tax 

Dealer  Inquiries  Invited. 

Send  check  or  money  order  to ; 

6224  Transit  Rd.  .Depew.N.Y.  14043 

*  VIC -20  is  a  reg.  trademark  of 
Commodore  Business  Macriines.lnc. 


ATARI*  OWNERS 


I  Two  convenient  utilities  on  a  high  quality  | 

I  Memorex  diskette  lor  DnlyS14.9S. 

And  we'll  pay  postage 

'  "^  D:  CAT  Put  this  (ile  on  all  your  disks  ^ 

I  "^and  you'll  have  an  automatic  catalog  J" 

I  "^ol  all  tiles  on  your  disk,  plus  you'll  be  ^ 

1  ^  able  to  run,  load,  or  enter  any  BASIC  V 

1 'ii  program  at  the  push  of  a  key.  ^ 

<a  ^ 

-{rD:    REIWMBER    This    program    will -fl 

Kjj  automatically  renumber   your    BASIC  ,{j 

J,  programs  at  your  selected  increment..^ 

^  Automatically  changes  GOTO.GOSUB,  ^ 

X.  and  TRAP  references,  and  gives  warn-  j^ 

"^ing  on  ail  nonnumeric  line  numbers. 

'^jj.j?.j?,jj-!3.-«?.J;;lj?.i?-!?--!?-^-'?-'?-^ 

Send  check  or  money  order  for  $14.95  to;  | 
Family  Computers 
P.O.  Box  1160 
I  Stinnett,  TX     79083  (806)  878-21 39  | 

♦  Trademark  of  Atari,  Inc. 


EXPANDER 
for  VIC:  20 

*****  5  SLOTS  ***** 

Use   VIC  MON,    8K   Memory, 

16  K  Memory, 

SUPEREXPANDER, 

PROGRAMMERS'  AID, 

Other  I/O  Devices 

$55.00 

'•NOT  FOR** 
MULTIPLE  ROM  GAMES 

Ferris  Associates 

P.O.  Box  68421 

Indianapolis,  IN  46268 

(317)297-0842 

Dealer  Inquiries  Invited 
Master  Card  &  VISA  accepted. 
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Intelligent  Software 
for  Commodore  Computers 

At  last,  an  affordable  electronic  spread- 
sheet. Copycaic  turns  your  video  screen  Into 
a  window  on  a  matrix  of  numbers.  Cursor 
around  the  matrix,  enter  numbers;  the  totals 
reflect  the  changes.  You  can  save  the  matrix 
to  disk  or  tape,  or  print  it  orv  your  printer.  For 
$20  ($15  with  anotfierprogram),  this  program 
can  Justify  the  cost  of  your  Commodore.  Re- 
quires 6k;  version  available  for  standard  VIC. 

Word  Processor  Plus  was  not  designed  to 
demonstrate  wiiat  computers  are  capable  of 
doing,  to  bean  expensive  toy,  or  to  instill  awe 
or  fear  or  even  admiration  into  its  user,WP  + 
was  designed  solely  to  facilitate  correspon- 
dence, for  a  wide  range  of  personal  and  busi- 
ness uses,  quickly  and  easily,  with  a  minimum 
of  trainlrig  and  frustration  on  the  part  of  Its 
user,  and  at  the  least  possible  cost,  both  In 
hardware  and  software.  The  most  thoroughly 
tested,  useable  word  processor  available  at 
anywhere  near  the  price,  for  all  the  Commo- 
dore computers  (R3-232C  version  available  for 
VIC  and  64);  $25  (10k  RAM  printer  req'd.J. 
Upgrades  for  old  w/P  copies  (below  V3.9)  $15. 

Prices  include  documentation  and  ship- 
ping; Calif,  residents  add  6%.  Please  specify 
hardware  configuration  when  ordering.  Other 
programs  available  (sorry,  no  games). 
William  Robbins,  Box  3745,  San  Rafael,  CA  94912 


^        PERSONAL  PERIPHERAL 
P^p  PRODUCTS  presents: 

^SPEAKEASY 


VIC-ZO 
SPEECH 


VIC-ZO 
SPEECH 


CARTRIDGE  &  "VOCAL  CHORD" 
SOFTWARE .S54.95 

Watch   maior  sottware  houses   lor  pro 
duels  which  are  decoded  lor  SPEAKEASY 

ALSO:  BARE  BONES  BOARDS 

16K  Ram  Expander  For  VIC-20  Kil  S54.95 

Assembled  &  Tested       S69.95 

3  Slol  Expansion  Board  lor  VIC-20 
Switched  and  Fused  Kil  $29  95 

Assembled  &  Tested      139  95 

*DD  S?  CO  Iol*l  Oraei  Hinfllingjiil  Re^menl-,  Aflfl  b-  Sjles  l,u 

PERSONAL  PERIPHERAL  PRODUCTS 

P-— I  P  0    BOX  3423  rzn 

I 1       FOX  VALLEY  MALL        ^^-^ 

AURORA,  IL  60505  •  (312)  951-2347 

VIC  iS  A  IRADEMARK  OF  COMMUfWBt 


e 


>  VIC-20  ^S 
GAMEMASTER 

4  games  on  1  cassette  for  sk  vic-20 

BACKGAMMON 

A  great  game!  Our  best  seller, 
BLACKJACK  TUTOR 

Not  just  a  game)  Teaches  best  scrategy. 
MAZE-MAN 
Munching  action.    Key  or  joystick, 
CHECKERS 

A  defensive  game. 

$29.95 

8K  BACKGAMMON 
4   Levels  with  Doubling. 

$19.95 

24hr  Order  line:  1(313)  456-8sbi 

Send  check  or  morwy  onier  plus  soc  to 

Vi«t    —    RAR-TECH    —      mc 

Box  761.  Rocfiester,  Michigan  48063 

^    "ViC-RegistereO  Trademark  of  Commoaore     f 


VIC-20 


INTERFACING  SLUE 
you  know  that  your  \ 
conirof  a  99c  toy  moior  so  effectively  that  it 
runs  like  a  precision  machine?  Of  Ihat  you  can 
build  an  accurate  digital  tfiermometer  using 
IfiB  VIC  and  four  parts  costing  less  tfian  S5? 

ThiBse  and  otfier  18  interfacing  projocls 
selected  tor  uselulness,  ease  ot  constrifCtion 
and  low  cost  are  detailed  in  the  VIC'20  Inter- 
facing  Blue  Boots,  a  veritable  goldmine  of  prac- 
tical inlormation  on  fiow  to  build  a  variety  of  in- 
terfaces for  youf  computer. 

Projects  include:  Connecting  VIC  to  your 
stereo;  Pickprool  digital  lock;  Capacitance 
meter;  Liquid  level  sensor;  Teiephone  draler, 
Voice  output;  BK/16K  RAM/ROM  expansion. 
12aK  BAM  expansion;  9-bit  precision  0/A;  S-bIt 
AVD   converter;    MX-BO  interface   and  more, 

Wriiten  by  a  college  professor  in  a  friendly^ 
and  infarmative  style,  the  Blue  Book  gives  you 
theory  of  aperation,  schematics,  program 
stings,  parts  list,  construction  hints  and 
sources  of  materials  for  each  one  of  the  50  pro- 
jects, 

I  you  want  to  get  the  most  out  of  your  VIC 
Ihis  book  15  a  must.  Cost  JsSi4.95tlessthan 
75c  per  DrojBCll).     Price  includes  DOS(*ge 


i 


Fantastic  NEW  Programs 
for  your  COMMODORE 64= 


m 


MUSIC  MAGIC:  The  easy  and  fun  wav  to  uie 
yaur  54's  marvelous  iOtiAd  sysicm  Vou  cjn 
deldv  the  tone,  sustain  or  felease  n  o'  change  ihe 
pitch  Sound  gCfieraTijr^  m  the  loim  of  trungl*^, 
I  sawtDDih,  t(]i.iaie  wave&  and  kvhiie  noi^c  at  jll 
accessed  dirccily  tiom  yfui  kpyt»ard 

I  SPRfTE  WRITER:  A  srmple  m^ani  o1  ctejiing 
sprite  graphics  Sprites  are  moveible,  high 
FHsalutiofi  piogramrriabie  obiecu  ihdi  can  br 
ms.de  into  nearly  Jny  ihape  With  the  64.  up 
TO  8  ditfeieni   Sprplei  can  be  created  si  move 

I  abJt  figure's  for  ijmuManeoui  display  on  3  sepj 
laie  iCffien  leweli 


A.1  S«r^iCH                                        IFuJi  S^ 
71D3n.  CI«wtM»i*r.  H-112                   Znn 
KinriMich.WA    9fl33e 

AAVi 

^. 

ClTYL 

El Z^ 

Mum 

U,t*.                  T.#4»*tlt.Ho' 

D.A.  «  S2i.U  •>. 

if-rt* 

W.itari                   1.r^*tli.|eor   - 

□^,  •  t7t  H  -. 

-""'■~"-*^ 

micrasjgnil  oepic 


P.O,    BOX    3i 
ULLWOOD    NY 


postage.     ■ 


VIC-20 


SNAKMAN $19.95 

'  JusMike  vour  favorite  arcade  game' 

TUNNEL  PATROL  $12.95 

lArcadeqame 

HOME  INVENTORY $12.95 

TAPEWORM S12.9S 

Keep  track  of  your  recofds  &  taoesi 

TICKERTAPE  $16.95 

I'Maintarn  profile  of  investmentsi 

HOME  BUDGET $12.95 

iprofile  personal  incornei 

EMBASSY 
COMPUTER  PRODUCTS 

P.O.  BOX  88 
Little  Neck,  PJ.Y.  11363 

Checkormonev  order.  No  COD'S. N.Y.Resi- 
dents  add  8.25%  sales  tax.  Add.  Si.M  for 
postage  and  handling. 

—  DEALER  INQUIRIES  INVITED  — 
—  PROORAHMERS  WANTED  — 

J'C  Tr^rjernark  of  Con^rrGCore 


PROGRAMMING  A  VIC-20? 
Beginner  or  Expert. 


(B)         Programmers  Ads 
and  Logs 

Can  Help  YOU/ 


PAL 


Look  wtiat  vou  gel! 
EZ  KEY  Quick  Guide  to  all  keya  pokes  reverses. 
CHRS.  set  1  -  set  2 
FULL  COLOR  colof  combinairon  Chan 
E2  GRAPH  graphics  programming  aid 
LOTS  of  leacoul  SCREEN  UVYOUT  (orms  and 
vanous  pfogtamming  forms  and  worksheets 
BASIC-  LY  E2  condensed  basic  dictionary 
SOFTWAHE  b  HlltfTS  Log  Sheets 
TAPE  CASSETTE  Log  Book  and  MOREI 
EVERYTHING  YOU  NEED  FOR 
EZ  ProgrivTWTWigl 

Send  S9.9B  +  SI  50  shipping  (CA  res  add  6%  tax) 
Check,  Money  Order,  Bankcard  -  no  C.O.D.'s  tor 

PM  PRODUCTS 

4455  Torrance  Bl«l.,  #177.  Torrance,  CA  90503 
'^  dealer  inquiries  invited  "C: 


SOFTWARE   SUPER  SAVINGS 

Apple  -Atari -IBM 

o 

DCADU  Jlruie       .... 33.  •i**?      ^f.vn  v^ 

•^■'•"" =*-"    "— =        oi 

MAVC3LJ'T    • -    ,    ,         Str..   '^**       Jf  .   -*»  ^m 

zoH*-.'      I  ,  if     r-.i-     ■»        z^-  •^^     3>*.  vr*  y^ 

BAND  I   THB         .....         33.   *»**        3^  ^   VTi 

r:;i-ifaf>(_  ■«>  T^n«      ._  iiz_*»*»  ^^.-^ts  q 

F^«ct:     nnK^R      .._  33,  ■^<»  :s* .  s^a  qj 

p-FiamoE:iw     ,.._._  i?^.*^'*  :i4_9s  sa 

p-ooL      i-m     -,..^  :^z_-^»?'  3i*.*»n  f^ 

snF^actPV      I  I  ■ 5!a.  *9*f  3^  _  -^a 

f^F-fl^K       »'AN1C       ..  =;•».'*=  ^ 

cr*Q^*4^lMfc: gj  ='»,vf>  to 

SMEAKEFIH*        ,    ,    ,    .  TT  if"^.-#a  L« 

■     **F»F»i_E     ciF*     <kTn«4  X      arj|_  V  rf 

III 

Th*  C«M|Mt*r  iiipraii       r.a.  ».  sgg  i>.e 
©(313)  528-1554  "-  "'  "°" 

FPit  Caulog 
ud  S2.00    ■Mtiirihd.         HtcMvMi  raitidwH*  Md  4%  uim  Ui. 
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Advertisers  Index 


Reader  Service  Number/  Advertiser      Page 

102  A- 1  Services  271 

103  AB  Computers    78,79,177 

104  Aardvark  Technical  Services   111 

105  Abacus  Software  223 

106  A-Bit- Better-Software  211 

107  Adventure  International  81 

108  Affine  Software    35 

109  The  Alien  Group 141 

110  American  Periptierals  203 

111  ANALOG  Software 85 

112  Anthiro-Digitai  Software  177 

113  Apple  Computer,  Inc 14,15 

114  Apple  Country  Limited 257 

115  Applied  Computer  Alternatives  Inc.  .,  161 

116  Apropos  Technology  237 

117  Arfon  Microelectronics  205 

Arlworx  Sothvore  Co 50 

118  Atari,  Inc 117 

119AtlanticCom putef Outlet  264 

120  B&B  Electronics  255 

121B.L&W  86 

122  Batteries  Included 57,175 

123  Big  Five  Software  73 

124  Boston  Educational  Computing,  Inc.  .  120 

125  Br*derbund  Software  21 

126  Byte  Book  Club  129 

127  CE  Electronics 185 

128CPM  197 

129  CAB-TEK,  Inc 183 

130  Cardco,  Inc 221 

131  Chameleon  Computing   213 

132  Comaldor  Software  :.  262 

133  Comm'Data  Computer  House  19 

134  Commodore  Business  Mochtnes   BC 

135  Communications  Electronics  16,71 

136  Compusense 152,233,235,237,256 

137  Computability  195 

138TheComputer Express  270,271 

139  Computer  f\/larketing  Services,  Inc.  . . .  169 

140  Computer  Mail  Order 100,101 

141  ComputerMof  222 

142  Computer  Outlet  267,268,269 

143  Computer  Software  Associates 225 

144  Computertime,  Inc 254 

145Comstor  162 

146  Continental  Software  31,54 

147  Control  Data  Publishing   32,33 

148  Cosmic  Computers  Unlimited   263 

149  Creative  Software  23 

150Data-20  6,7 

151  Data  Faire  113 

152  Data  most,  Inc 11,13 

153  Dotosott,  Inc 37,215 

154  Digital  Interface  Systems  Co 227 

155  Don't  Ask  Computer  Software 155 

156  Duke's  Digital  Den  271 

157  Dynacomp 93 

158  Eastern  House  Software   261 

159  Educational  Software,  Inc 89 

160Edupro  115 

161  Elcomp  Publishing 137 

162  Embassy  Computer  Products  271 

163  The  Engfish  Software  Company  191 

164  EPYX  /  Automated  Simulations  .  41.105,147 

165ExatTon  59 

166FCCInc 183 

167  Family  Computers  270 

168  Ferris  Associates   270 

169  Flight  Systems   148 

170  Foxfire  Systems  Inc 230 

171FrenchSilk  131 
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172FROBCO  51 

173  GP  Microsystems    262 

174  Gator  Marketing  Enterprizes  Inc 257 

175  Gebelli  Software 95 

176  Hoyden  Book  Connpany,  Inc 99 

177  Hytec  Systems   185 

178 1  nHome  Software  inc 27,127 

179  Intec  Peripherals  Corp 213 

180  Intelligent  Software  271 

181  Interesting  Sofhivare 246 

182JMC   119 

183  JV  Software  75 

184  Jersey  Systems  193 

185  Jini  Micro-Systems  173 

186KALGLO  86 

187  Kreil  Software  Corp 121 

188  Leading  Edge  IFCIBC 

189  Load  20  Magazine  204 

190  Luna  Software 237 

191  Lyco  Computer  259 

192  MMG  Micro  Software   159 

193  MTG  Technical  Soles  150 

194  Eric  Martin's  266 

195  Merlin  Enterprises 230 

Micro-Ed  Inc. 125 

Micro  Merchant 265 

200  Microminf.  Inc 183 

201  Microsignal  271 

202  Microspec  197 

203  Micro  Systems  Exchange  194 

204  Microtek.  Inc 239 

205  Micro-Ware  DIsL  Inc 223 

206  Micro  World  Electronix 163 

207  Midwest  Micro  Associates 200 

208  Miles  Computing  194 

209  Missing  Link  Products  30 

210  Mosaic  Electronics,  Inc 4 

211  Nexa  Corporation 161 

212  Nibbles  &  Bits  236 

213Nufekop 49 

214  OEM  Inc.  ,. 143 

215  Olympic  Soles  Co 181 

216  Optimized  Dota  Systems  183 

217  Optimized  Systems  Software  Inc 157 

218  Optomom  Consumer  Products  207 

219P.R.I.CE 125 

220  PC  &  J  Graphics  Co.  Inc 270 

221  PM  Products  271 

222  PM  Software 204 

223  PR  Software 74 

224  Pacific  Coast  Software 254 

225  Pacific  Exchonges  26,42 

226  Performance  Micro  Products  270 

227  Peripherals  Unlimited   96 

228  Personal  Peripheral  Products  271 

229  Pixel!  Software  241 

230  Powerbyte  Software   166 

231  Precision  Technology,  Inc 237 

232  Professional  Software  1,9 

233  The  Programmer's  Institute   ...  109,211,210 

234  The  Program  Store  66,67 

235  The  Programmers  Workshop  270 

236  Protecto  Enterprizes  225,226 

237  Qualily  Software 77 

238  Quick  Brown  Fox   39 

239  Rainbow  Computer  Corporation    ...  254 

240  Rapidwriter  235 

241Rar-Tech  271 

242  Raymoc  Software  Group  238 

243  RELCOM  Systems  !nc 178 

244  Rictivole  Telecommunications  91 
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245ROBEC,lnc 189 

246  Roklan  Software  63 

247SAVE   : 263 

248  SJB  Distributors,  Inc 171 

249  Screensonics,  inc 238 

250  Sector  1  Computer  Software  260 

251  Sirius  Software  69 

252  Skeena  Computer  Services  Ltd 262 

253  Skyles  Electric  Works 143 

254  Small  Systems  Engineering  53 

255  D.  Smith  &  Company  227 

256  The  Software  Connection  123 

257  Softwore  Publishers,  Inc 105 

258  Software  To  Go  257 

259  Spellmaster  Systems  Software  175 
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261  Star  Micronics,  Inc 133 
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268  Synapse  43 
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270  Syntax  Software  Inc 227 
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272T&FSoftwareCompQny  183 
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274TIS 270 

275  Tara  Computer  Products  83 

276  Tech  Data  Corp  162,256 

277  Tele  Soft,  Inc 86,261 

278  Toronto  PET  Users  Group 209 

279  TotI  Software  235 

280  Tridota  Corporation  211 

281  Tronix  Publishing  Co 45,47 

282  Unicomm,  Inc 207 
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284  Victory  Software,  Inc 235 
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Inc 255 

286  Wunderwore  163 

287  Wycor  Business  Systems  Limited  178 

288  York-10  Computerware    54 
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125 
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247 

COMPUTE!  Books  

113 
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17 

COMPUTE!  Subscriber  Service 

246 

COMPUTEI's  First  Book  Of  Atari    ,,.. 
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COMPUTEI's  First  Book  Of  Atari 

Graphics 

....253 

COMPUTEI's  First  Book  Of  VIC  

204.261 

COMPUTEI's  Second  Book  Ot  Atari 

217,252 

Every  Kid's  First  Book  Of 

Robots  And  Computers  

97 

Programming  The  P0/CBM  

179 
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Books        
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COMPUTEI's 

FREE  Reader  information  Service 

Use  these  cards  to  request  FREE  information 
about  tt-ie  products  advertised  in  tliis  issue. 
Ciecriy  print  or  type  your  fuii  name  and  ad- 
dress. Only  one  card  slnouid  be  used  per 
person.  Circle  the  numbers  that  correspond  to 
the  key  number  appearing  in  the  advertisers 
index. 

Send  in  the  card  and  the  advertisers  will  receive 
your  inquiry.  Although  every  effort  is  made  to 
insure  that  only  advertisers  wishing  to  provide 
product  information  have  reader  service  num- 
bers, COMPUTE!  cannot  be  responsible  if  ad- 
vertisers do  not  provide  literature  to  readers. 

Please  use  these  cards  only  for  subscribing  or 
for  requesting  product  information.  Editorial 
and  customer  service  inquiries  should  be  ad- 
dressed to:  COMPUTE!,  P.O.  Box  5406, 
Greensboro,  NO  27403.  Checi<  the  expiration 
date  on  the  card  to  insure  proper  handling. 
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Circle  101  tor  a  one  year  new  subscription  to 
COMPUTE!:  12  monthly  issues  for  $20. 

Please  print  or  type  your  full  name  and  address. 
Limit  one  card  per  person. 

Name 


Address 

City 

State/Province 

Zip 

Country 

Please  include  zip  code.  Expiration:  4/30/83 


C0283 
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Circle  101  for  o  one  year  new  subscription  to 
COMPUTE!:  12  monthly  Issues  for  $20. 

Please  print  or  type  your  full  name  and  address. 
Limit  one  card  per  person. 

Name 

Address 

City 

State/Province Zip 

Country 

Please  include  zip  code.  Expiration:  4/30/83  -^     C0283 


Circle  101  for  a  one  year  new  subscription  to 
COMPUTE!:  12  monthly  issues  for  $20, 

Please  print  or  type  your  full  name  and  address. 
Limit  one  card  per  person. 

Name 


Address 

City 

State/Province 

Zip 

Country 

Please  include  zip  code.  Expiration:  4/30/83 


C0283 
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Introduce  A  Friend  To  COMPUTE! 
Save  $10.00  Off  The  Newsstand  Price 


One  year,  12  issue  subscriptions 
are  S20.00  in  the  U.S..  S25.00  (U.S. 
funds)  in  Canada. 

PLEASE  PRINT. 

Pleci-ie  chdrtje  rriv 

□  VISA  n  M.i5ierC/ir<1  □  American  Expfesi 

Atc'i  No 

Exp  / 


YOUR  NAME 


ADDRESS 


CITY 


STATE 


ZIP 


.  payment  enclosed     □  Bill  me  Idler 
■'.'.'■'■'.    "  MEW  SUBSCRIPTION  .11  tfir 


■^■K~ 

GIFT  TO 

GIFT  TO 

ADDRESS 

ADDRESS 

CITY 

CITY 

STATE                                        ZIP 

STATE                                        ZIP 

□  Renewal    □  New  iubicnption 
SIGN  CARD 

□  Renewal     □  New  sutiscnption 
SIGN  CARD 

632101 

troduce  A  Friend  To  COMPUTE! 
Save  S 1 0.00  Off  The  Newsstand  Price 


One  year,  1 2  issue  subscriptions       your  name 


are  S20,00  in  the  U.S..  $25.00  (U.S.    address 
funds)  in  Canada. 


PLEASE  PRINT. 

PJcdSe  rhnrfje  my 

nVISA  n  M-literCdfil  □AmcitCdn  Express 

Ace 'e  No 


CITY 


STATE 


ZIP 


.  pityfTieDl  eruliJirii     fj  R'H  Tie  iaiei 


Please  enter  my   □  RENEWAL  Q  NEW  SUBSCRIPTION  at  the 
same  time 


GIFT  TO 


CITY 


STATE 


ZIP 


□  Renewal    D  Wt-w  subscnption 
SIGN  CARD 


Gin  TO 


ADDRESS 

CITY 

STATE 

ZIP 

Q  Renewal 
SIGN  CARD: 

nNewsulJscriplion 

632101 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO.  2312     GREENSBORO,  NC 


POSTAGE  WILL  BE  PAID  BY  AOORESSEE 

COMPUTE! 

P.O,  Box  914 
Farmingdaie,  NY  11737 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO.  2312     GREENSBORO,  NC 


POSTAGE  WILL  BE  PAID  BY  ADOFIESSEE 

COMPUTE! 

P,0,  Box  914 
Farmingdaie,  NY  11737 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 
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BUSINESS  REPLY  CARD 

FIRST  CLASS      PERMIT  NO   42      HIGHTSTOWN.  N.J.  08520 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


BYTE  BOOK  CLUB 

P.O.  Box  582 

Hightstown,  New  Jersey  08520 


NO  POSTAGE 

NECESSARY 

[F  MAILED 

IN  THE 

UNITED  STATES 
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BUSINESS  REPLY  CARD 

FIRST  CLASS      PERMIT  NO    12      HIGHTSTOWN.  N  J   08520 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


BYTE  BOOK  CLUB 

P.O.  Box  582 

Hightstown,  New  Jersey  08520 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


WIDEN  YOUR  CHILD'S  WORLD  WITH 
THIS  INTRODUCTORY  OFFERING. 

10  DAY  MONEY-BACK  GUARANTEE. 

Now,  until  May  31, 1983, 
when  ordering  a  lesson 
at  $45.00,  you  may  order 
additional  lessons  for  just 
S35.00  each,  (Additional  disk 
is  included  with  each  lesson 
at  no  additional  charge.) 

Mail  this  form,  or  call  toll-free 
800/233-3784.  (In  California, 
call  800/233-3785.) 

Appfe '  ts a  trademark  ol  Apple  Computer.  Inc. 

Atarf'  is  s  registered  trademark  of  A(ari.  Inc. 

Tl'  is  a  registered  trademark  ot  Texas 

InstrumentS- 

Warfanty  available  free  from  the  Control  Data 

FHjblishing  Co..  4455  Eastgale  Mall.  San  Diego. 

CA  92121. 


BEFORE  ORDERING:  CHECK  TO 
MAKE  SURE  YOUR  EQUIPMENT 
MEETS  THESE  REQUIREMENTS. 

Apple  II       Atari             Tl 
PLUS          BOO          99/4A 

Memory- 

48K 

48K 

4aK 

No,  of 
drives 
required: 

1  disk  and 
controller 

1  disk  and 
controller 

1  disi(  and 
controller 

Operating 
System: 

D  0,S,  3,3 

D,0,S,  2 

PLATO 

Interpreter 

Cartridge* 

Will  display  on  any  color  or  b/w  monitor 
or  TV  compatible  with  your  microcomputer 
listed. 

*  PLATO  Interpreter  Cartridge  may  be  ordered 
•directly  with  ttie  order  form  below  Only  one  per 
Tl  99/4A  machine  is  needed. 


CONTROL  DATA  PUBLISHING  CO.,  RO,  Box  261127,  San  Diego.  CA  92126 
SHIPTO:  (Please  Print) 


Name- 


Add  ress_ 
City 


-State- 


_Zip_ 


l~|  Payment  enclosed  (Cfieck  or  money  order  only.  Mal<e  payable  to  Control  Data 

Publishing  Co,). 

I 1  Masterctiarge       I I  VISA       I I  American  Express        I I  Diners  Club 

I    I    I    i   I    I   I   I   I  BS:!!!1_ 


Humber    I I I I I I L 


Your  signature- 


.  Ptione_ 


INTRODUCTORY  PRICES:  One  lesson  $45,00,  Each  additional  lesson  S35.00, 


Price  for  order S. 

Calif,  Residents:  add  6% 

sales  tax S  _ 

Add  S2  shipping  and 

handling $  . 

TOTAL  PRICE: $- 


I    I  Include  PLATO  Interpreter  Cartridge 
'— '  for  my  Tl  99/4A,  Price  S50,00, 

a 


Please  send  information  on- 


2.00 


.  lesson(s). 


D 


Please  send 

copies  of  your  courseware  catalog. 


Please  complete  the  followi ng:  (indicate  computer  for  which  you  are  ordering  courseware,) 
APPLE  II  PLUS  c  ATARI  800  D  Tl  99/4A  D         Available  on  APPLE  II  PLUS  only 


Quantlly 

Title  (see  course 
description  for  skill  level] 

Basic  Number  Facts 

Whole  Numbers 

Decimals 

Fractions 

Physics- Elementary  Mechanics 

French  Vocabulary  Builder 

German  Vocabulary  Builder 

Spanish  Vocabulary  Builder 

Computer  Literacy  Introduction 

Quantity 

Title  (see  course 
description  for  skill  level] 

French-Travel  Words 

German— Travel  Words 

Spanish— Travel  Words 

French— Shopping  Words 

German-Shopping  Words 

Spanish-Shopping  Words 

French-Classroom  Words 

German-Classroom  Words 

Spanish-Classroom  Words 

Allow  3'^5  weeks  for  delivery 


Available  Marcfi  30.  Allow  3-5  weeks  for  delivery 


It  not  comoierely  sal<sfied.  you  may  return  all  lesson  material  withm  10  days  of  receipt  tor  a  relund  All 
orders  subject  to  acceptance.  Tnis  introductory  ottering  expires  May  31, 1933. 

Control  Data  Publishing  Company  supplies  itiis  courseware  under  a  personal  license  agreement  rather 
than  1c3r  sale  Cuslomefs  obtain  ttiengt^t  to  possess  and  use  PLATO  courseware  by  paying  itie  onces 
soecifsed  and  agreeing  to  tne  terms  and  conditions  ot  ttie  license  agreement  contained  in  ttie  package. 
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MORE  THAN  JUSTiWOTIH  PRETTY  nCE, 


Says  who?  Says  ANSI. 

Specifically,  subcommittee  X3B8  of  the  American 
National  Standards  Institute  (ANSI)  says  so.  The  fact 
is  all  Elephant™  floppies  meet  or  exceed  the  specs 
required  to  meet  or  exceed  all  their  standards. 

But  just  who  is  "subcommittee  X3B8"  to  issue  such 
pronouncements? 

They're  a  group  of  people  representing  a  large, 
well-balanced  cross  section  of  disciplines— from 
academic,  government  agencies,  and  the  computer 
industry.  People  from  places  like  IBM,  Hewlett-Packard, 
3M,  Lawrence  Livermore  Labs,  The  U.S.  Department 
of  Defense,  Honeywell  and  The  Association  of  Com- 
puter Programmers  and  Analysts.  In  short,  it's  a  bunch 
of  high-caliber  nitpickers  whose  mission,  it  seems,  in 
order  to  make  better  disks  for  consumers,  is  also  to 


make  life  miserable  for  everyone  in  the  disk-making 
business. 

How?  By  gathering  together  periodically  (often, 
one  suspects,  under  the  full  moon)  to  concoct  more 
and  more  rules  to  increase  the  quality  of  flexible 
disks.  Their  most  recent  rule  book  runs  over  20  single- 
spaced  pages— listing,  and  insisting  upon— hundreds 
upon  hundreds  of  standards  a  disk  must  meet  in 
order  to  be  blessed  by  ANSI.  (And  thereby  be  taken 
seriously  by  people  who  take  disks  seriously.) 

In  fact,  if  you'd  like  a  copy  of  this  formidable  docu- 
ment, for  free,  just  let  us  know  and  we'll  send  you 
one.  Because  once  you  know  what  it  takes  to  make 
an  Elephant  for  ANSI . . . 

We  think  you'll  want  us  to  make  some  Elephants 
for  you. 


ELBtURTHEflnr  DUTY  DISKS. 

For  a  free  poster-size  portrait  of  our  powerful  pachyderm,  please  write  us. 

Distributed  Exclusively  by  Leading  Edge  Products,  Inc.,  225  Turnpike  Street,  Canton,  Massachusetts  02021 

Coll:  toll-free  1-800-343-6833;  or  in  Massachusetts  call  collect  (617)  828-8150.  Telex  951-624. 


WHENWEANNOUHCED 
THE  COMMODORE  64  FOR  $595,  OUR  COMPETITORS 

SAID  WE  COULDN'T  DO  IT.  >y 

THAT'S  BECAUSE  THEYCOULDN'T  DO  IT. 


The  reason  is  that,  unlike  our  competitors, 
we  make  our  own  IC  chips.  Plus  all  the  parts  of  the 
computer  they  go  into. 

So  Comnnodore  can  get  more  advanced 
computers  to  market  sooner  than  anybody  else. 
And  we  can  get  them  there  for  a  lot  less  money. 
WHAT  PRICE  POWER? 

For  your  S595,*  the  Commodore  64™  gives 
you  a  built-in  user  memory  of  64K.  This  is  hundreds 
of  dollars  less  than  computers  of  comparable  power. 

Lest  you  think  that  the  Commodore  64  is 
some  stripped-down  loss  leader,  a  look  at  its 
available  peripherals  and  interfaces  will  quickly 
convince  you  otherwise. 

SOFTWARE  THAT  WORKS  HARD. 
'   The  supply  of  software  for  the  Commodore 
64  will  be  extensive.  And  with  the  optional  plug-in 
Z80  microprocessor,  the  Comnnodore  64  can 
accommodate  the  enormous  amount  of  software 
available  in  CP/M* 

Add  in  the  number  of  programs  available  in 
BASIC  and  you'll  find  that  there  are  virtually  no 
applications,  from  word  processing  to  spread- 
sheets, that  the  Commodore  64  can't  handle  with 
the  greatest  of  ease. 

PERIPHERALS  WITH  VISION. 

The  Commodore  64  interfaces  with  all  the 
peripherals  you  could  want  for  total  personal 
computing:  disk  drives,  printers  and  a  telephone 
modem  that's  about  S100,  including  a  free  hour's 
access  to  some  of  the  more  popular  computer 
information  services.  Including  Commodore's  own 
Information  Network  for  users. 

RUN  YOUR  BUSINESS  BY  DAY. 
SAVE  THE  EARTH  BY  NIGHT 

At  the  end  of  a  business  day,  the 
Commodore  64  can  go  into  your  briefcase  and  ride 
home  with  you  for  an  evening's  fun  and  ganies. 

Because  of  its  superior  video  quality  (320x200 
pixel  resolution,  16  available  colors  and  3D  Sprite 
graphics),  the  Commodore  64  surpasses  the  best  of 
the  video  game  machines  on  the  market.  Yet, 
because  it's  such  a  powerful  computer,  it  allows  you 
to  invent  game  programs  that  a  game  machine  will 
never  be  able  to  play;  as  well  as  enjoy  Commodore's 
own  video  game  cartridges. 

ATTACK.  DECAY,  SUSTAIN,  RELEASE. 

If  you're  a  musicologist,  you  already  know 
what  an  ADSR  (attack,  decay,  sustain,  release) 
envelope  is.  If  you're  not,  you  can  learn  this  and 
much  more  about  music  with  the  Commodore  64's 
music  synthesizing  features. 

It's  a  full-scale  compositional  tool.  Besides  a 
programmable  ADSR  envelope  generator,  it  has  3 
voices  (each  with  a  9-octave  range)  and  4  wave- 
forms for  truly  sophisticated  composition  and  play- 
back—through your  home  audio  system,  if  you 

*  Manufacturer's  Suggested  Retail  Price:  July  h  1982-  Disk  drives  and  printers  are  not  included  in  prices.  The  64's  price  may  change  \^ithout  notice. 
CP/M'  IS  a  registered  trademark  of  Digital  Research,  Inc. 


wish.  !t  has  sound  quality  you'll  find  only  on 
separate,  music-only  synthesizers.  And  graphics 
and  storage  ability  you  won't  find  on  any  separate 
synthesizer. 

DON'T  WAIT 

The  predictable  effect  of  advanced  technol- 
ogy is  that  it  produces  less  expensive,  more  capable 
products  the  longer  you  wait. 

If  you've  been  waiting  for  this  to  happen  to 
personal  computers,  your  wait  is  over 

See  the  Commodore  64  soon  at  your  local 
Commodore  Computer  dealer  and  compare  it  with 
the  best  the  competition  has  to  offer. 

You  can  bet  that's  what  the  competition  will 
be  doing. 


r 


Commcdore  Business  Machines 

Personal  Systems  [division 

P.O.  Box  500,Conshohocl<en,  Pennsylvania  19428 

Please  send  me  more  information  on  the  Commodore  64™ 
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Name_ 


.Title- 


Company. 
Address 


CitY_ 
Zip- 


.State. 


.Phone_ 
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